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1 INTRODUCTION

1.1 Purpose and Scope

1.2 Report Organization

The organization of this Report Addendum is as follows:

Section 2 describes the Site background;

Section 3 provides an overview of the full scale remedial system;

Section 4 presents and analyzes the results of the full-scale system operation;

Section 5 discusses planned events for the current full scale remedial system and;

Section 6 provides cited references.

2 SITE BACKGROUND

2.1 Geology/Hydrogeology

1

Arcadis U.S., Inc. (Arcadis) has prepared this Report Addendum for Ortho Clinical Diagnostics, Inc. 

(OCD) to accompany the 2018 Annual Groundwater Monitoring Report prepared by Langan Engineering 

and Environmental Services, Inc. (Langan). This Report Addendum describes the activities and results of 

shallow groundwater remediation efforts conducted during 2018 and provides an update on the results of 

the full-scale ERD operation at the OCD facility (Site) in Raritan, New Jersey. The Site location is 

presented on Figure 1-1.

The Site is located in the Piedmont Physiographic Province (Triassic Lowlands) of central New Jersey. 
Geology at the Site is characterized as low permeability silts and clays overlying low permeability 

bedrock. The uppermost bedrock unit in the area of the Site is the Passaic Formation, which consists of 

a succession of interbedded non-marine reddish-brown siltstones, mudstones, and shales. Groundwater 

in the Passaic is confined to vertical and horizontal fractures (bedding partings) due to the low primary 

porosity of the fine-grained rock matrix. Overlying the bedrock at the Site is a thin veneer (3 to 15 feet 

thick) of silt and clay overburden, which is a weathering residuum derived from the bedrock.

The technology used for remediation of Site groundwater is Enhanced Reductive Dechlorination (ERD), 

whereby an in situ reactive zone is established in groundwater to enhance the degradation of chlorinated 

aliphatic hydrocarbons (CAHs). The in situ reactive zone is developed through the delivery of an organic 

carbon (molasses) solution to the treatment area, producing an anaerobic and reducing groundwater 

environment in which CAHs are degraded to harmless end products.

arcadis.com
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Constituents of Concern2.2

FULL-SCALE ERD ACTIVITIES3

2

Previous aquifer testing completed by Dames and Moore identified low hydraulic conductivities: 0.001 to 

0.014 feet per day (ft/day), while aquifer testing conducted by McLaren Hart indicated that hydraulic 

conductivities ranged from 0.007 to 0.1 ft/day. Given these hydraulic conductivities and a range in 

hydraulic gradient of approximately 0.02 to 0.05 ft/ft observed across the Site, the groundwater velocity 

for the shallow bedrock was estimated to be less than 20 feet per year.

The primary source compound in Site groundwater is TCE. TCE degradation daughter products cis-1,2- 

dichloroethene (cis-1,2-DCE) and vinyl chloride (VC) are also present. Additional chloroethenes present 

at low concentrations include 1,1-dichloroethene and trans-1,2-dichloroethene. Consistent with the 

generalized direction of groundwater flow, the CAH plume extends from the central portion of the Site, in 

the vicinity of MW-36, to the south.

Prior to the initiation of remediation activities, a shallow bedrock plume of dissolved CAHs, primarily 

consisting of trichloroethene (TCE), was defined on-Site. Figure 2-1 shows the distribution of TCE based 

on data collected during the January 2004 sampling event, prior to the implementation of full-scale ERD 

remediation. As depicted on the figure, the primary area of concern was identified along the central 

portion of the Site, extending to the south.

Based on data collected from the successful ERD pilot study conducted during 2002, a full-scale remedial 
strategy was developed for remediation of dissolved-phase CAHs above the New Jersey Department of 

Environmental Protection (NJDEP) Class IIA Groundwater Quality Standards (GWQS) in the shallow 

bedrock aquifer. In order to implement that strategy, Arcadis completed the installation of a full-scale ERD 

remediation system at the Site in 2004 and continued to operate the system through 2009. No injections 

were completed on Site between June 2009 and December 2012, during the renewal of the injection 

permit. Full-scale ERD activities resumed in January 2013, following the issuance of an interim discharge 

to groundwater permit-by-rule (DGW-PBR) by NJDEP. A five-year DGW-PBR authorization was issued by 

NJDEP on September 17, 2013, and injections have continued under this authorization since that time 

through 2017. The current DGW-PBR expires on July 24, 2017. A request to renew this DGW-PBR was 

submitted to Steven Urbanik at NJDEP on March 9, 2018, and a public notice was posted in the Star 

Ledger on June 15, 2018, as required by the permit, to continue the existing injection program. As of the 

date of submittal of this report the request to renew the DGW-PBR is still under NJDEP review. Based on 

correspondence with and as directed by NJDEP since the submittal of the renewal request, injection and 

monitoring activities at the site have continued under the requirements of the original permit.

At the Site, groundwater exists in both shallow and deep bedrock zones. In the shallow bedrock zone, 

the water level elevations are somewhat variable and do not indicate a consistent gradient across the 

Site. In general, higher groundwater elevations are observed in the wells located to the north (i.e., MW- 

36) compared with off-Site monitoring wells to the south (i.e., MW-38, MW-39, and MW-40), indicating a 

groundwater flow direction to the south. This is consistent with the observed distribution of CAHs to the 

south. Similar to the shallow bedrock, groundwater flow in the deep bedrock is also to the south - 

southeast.
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3.1 Full Scale System

3.2 Reagent Injection Program

concentrations of total organic carbon (TOC) and dissolved gases, and

CAH trends.

3.3 ERD Groundwater Monitoring Program

3

Molasses injections were initiated at all 20 injection wells in April 2004 (Arcadis, 2005). Injections are 

currently delivered through a bulk delivery system from a tanker truck. Monitoring data are collected to 

optimize injection activities and track system performance. These data include the following parameters: 

The full-scale system consists of injection wells oriented in four transects across the plume to cover the 

area where TCE concentrations were greater than 10 micrograms per liter (pg/L) in 2004. Figure 2-1 

shows the layout of the full-scale remediation system (Treatment Lines 1 through 4), consisting of 20 

reagent injection wells.

The current monitoring program, which is consistent with the initial strategy for the ERD system, is 

outlined in the “Discharge to Ground Water Approval - Permit-By-Rule Authorization" letter dated 
September 17, 2013. The DGW-PBR requires the performance monitoring program to include semi

annual monitoring of selected wells throughout the footprint of the former TCE plume.

OCD’s Site-wide groundwater monitoring program, administered by Langan, meets the data needs of the 

ERD system, with the addition of select parameters at specific wells. Samples collected for OCD’s Site

wide groundwater program are obtained via passive diffusion bags (PDBs) and grab sampling. Langan’s 

groundwater program includes the collection of groundwater samples for analysis of volatile organic 
compounds (VOCs) that include the CAHs of concern at this Site. Additionally, samples are collected for 

analysis of dissolved gases (ethene, ethane, and methane), TOC, field parameters (pH, oxidation

Based on the performance groundwater monitoring data, a total of two injection events were performed in 

2018 during May and November. CAH and TOC concentrations collected from quarterly groundwater 

monitoring events indicated that this injection frequency was sufficient to maintain continued remedial 

progress via ERD. The source and downgradient areas received injections during both injection events in 

2018, and during the reporting period, approximately 9,183 gallons of five percent molasses solution was 

delivered into the subsurface. The injection volumes placed into each injection well ranged between 

approximately 146 and 537 gallons for the selected injection well locations during each event (Table 3-2).

The number of wells included in the injection program has varied overtime based on remediation 

progress and through optimization of the system, which has been based on monitoring results. These 

efforts have been implemented to continue reducing the footprint of COOs at the Site. Table 3-1 provides 

a summary of these injection events. The current focus area of groundwater remediation is in the vicinity 

of the suspected source area (near MW-36). Injections are also completed at downgradient injection wells 
to control the flux of degradation daughter products off-Site.
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4 FULL SCALE SYSTEM RESULTS

Organic Carbon Distribution4.1

Enhanced Dechlorination Results4.2

Enhanced reductive dechlorination of TCE is demonstrated by the following:

4

reduction potential (ORP), dissolved oxygen (DO), and temperature) and sulfate at select wells per the 

injection permit and to evaluate ERD performance.

an initial decrease in TCE and a subsequent increase in degradation daughter and end-products (cis- 

1,2-DCE, VC, and ethene), and

• a subsequent decline in daughter products from most complex to least complex.

In this section, the degradation of TCE is evaluated with respect to concentrations of TCE and 

degradation daughter products observed in the source area and downgradient portions of the plume. 

CAH results are presented in Tables 4-1 and 4-2.

A comparison of the distribution of TCE concentrations in January 2004 and December 2018 is shown on 

Figure 2-1. As shown on this figure, the majority of the on-Site plume area has been remediated to less 

than 1 pg/L for TCE, as compared to when in 2004 the highest TCE concentration was 28,000 pg/L at 
MW-36 and the majority of the plume contained concentrations greater than 100 pg/L. Current TCE 

concentrations outside of the source area on Site are below the NJDEP Class IIA GWQS of 1 pg/L (with 

the exception of concentrations of 4.9 pg/L and 6.4 pg/L measured in December 2018 at wells MW-28r 

and MW-29Dr, respectively. MW-28r and MW-29Dr are located at the downgradient edge of the property 

boundary; however, these results are stable and consistent with recent concentrations of TCE).

Off-Site, TCE concentrations have remained stable to slowly declining, ranging from 14.8 to 19.5 pg/L at 

monitoring wells MW-39 and MW-40, and below 1 pg/L at the downgradient off-Site sentinel monitoring 

wells, MW-42 and MW-43. Data for these wells is summarized in Table 4-1.

In order for ERD to be successful, sufficient organic carbon must be distributed throughout the treatment 

area. Injection wells were installed for the purpose of achieving the target distribution of organic carbon. 

The distribution of organic carbon is evaluated based on the TOC data obtained from samples collected 
at select monitoring locations and injection wells (Table 4-1). Target TOC concentrations for this Site are 

considered above background conditions when they are at or above concentrations of 5.0 mg/L in the 

source area and at measurable concentrations downgradient.

During 2018, TOC concentrations in the source area, which are measured at MW-36 and IMW-2, ranged 

between 2.5 and 2,800 mg/L. Downgradient area TOC concentrations are tracked at monitoring well 

MW-34 where results ranged from 1.6 to 2.0 mg/L. The combination of TOC values and continued 

degradation of TCE and daughter product trends observed in this area indicate that the injection events 
completed in 2018 have provided a sufficient source of carbon to maintain remedial progress. Continued 

injections will allow for maintenance of the in situ reactive zone and subsequent control of contaminant 

flux.
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Mid-Plume Results

Downqradient-Plume Results

5

Monitoring Well MW-36 represents conditions immediately downgradient of the suspected source area, 

which are indicative of the continued dissolution of the adsorbed phase CAH mass from the source area. 

As shown in Figure 4-1, the injection program has successfully enhanced the degradation process in 

source area monitoring well MW-36. Since resumption of injections in January 2013, TCE concentrations 
have decreased by more than 99% - from 8,700 pg/L in December 2012 to 6.8 pg/L in December 2018. 

This reduction in TCE concentrations, coupled with an increase in degradation daughter products (cis- 

1,2-DCE, VC, and end-product ethene), and later a decrease in cis-1,2-DCE, is evidence of effective 

degradation of TCE. On a molar basis, cis-1,2-DCE was the dominant constituent as of December 2018. 

The low-level concentrations of TCE persisting within the source area, at 6.8 pg/L as of December 2018, 

indicate that the injections have been successful at reducing concentrations of TCE within the source 

area. Further, the TCE concentration was 922 pg/L at its highest in 2018 in the sample collected during 
September 2018 - 4 months post the May 2018 injection event. This concentration was reduced to 6.8 

pg/L - 1 month post the November 2018 event. These data are consistent with observations from 2017 

and indicate that the system is very responsive to the injection program; however, additional injections in 
this area are necessary to maintain the in situ reactive zone (IRZ) and allow for complete dechlorination 

to ethene to occur.

Performance monitoring of the downgradient area of the TCE plume continued in 2018 at MW-34. Figure 

4-3 presents the dechlorination trends in the distal area (MW-34) downgradient of the southern-most 

treatment line. This well shows the reduction of flux from the Site. Historically, MW-34 contained the 

highest TCE concentrations downgradient of the source area. Since startup of full-scale operations, TCE 

has declined from greater than 200 pg/L in 2004 to less than 1 pg/L in September 2018, and has been 

below the NJDEP GWQS since May 2009. Since this time, the downgradient injection program has 

targeted elevated daughter product concentrations.

Performance monitoring of the mid-plume area of the TCE plume, downgradient of the suspected source 

area, continued in 2018 at MW-14r. In 2018, degradation of TCE continued to be observed in the mid
plume area (MW-14r), where TCE remained below the NJDEP GWQS of 1 pg/L during the reporting 

period. On a molar basis (Figure 4-2), VC was the primary constituent in MW-14r, which suggests that 

CAH flux from the suspected source area is controlled to the mid-plume area and any remaining TCE 

within the mid-plume is continuing to degrade along the TCE degradation pathway. Additional injections 

within the source area will continue to control flux of TCE from the suspected source area through the 

mid-plume area and allow for complete degradation of TCE degradation daughter products to ethene. 

Monitoring data will continue to be evaluated to determine if additional injections are required in the mid

plume area.
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For comparison purposes, relative concentrations of TCE and degradation compounds also are evaluated 

on a molar basis to confirm the extent of dechlorination reactions. Detailed temporal trends, observed in 

molar concentrations for TCE and its degradation daughter products, are presented on Figures 4-1, 4-2, 
and 4-3, which represent the source area (MW-36), mid-plume (MW-14r), and distal plume (MW-34) 

areas, respectively. The results for each of these areas are discussed in further detail below.

Source Area Results
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o

Downqradient Deep Wells

Conclusions4.3

The entire shallow on-Site plume outside the source area has TCE concentrations less than 10 pg/L.

Concentrations in the deep zone indicate overall stable and/or declining trends for TCE.

6

In March 2018, concentrations of cis-1,2-DCE and VC at MW-34 were 1.2 and 2.9 pg/L, respectively. 

Cis-1,2-DCE and VC increased to 8.9 and 12.6 pg/L, respectively, in September 2018. No sample was 

collected following the November 2018 injection event; however this data is consistent with the trends 
observed at this location in 2017. Following the November 2017 injection event, cis-1,2-DCE and VC 

concentrations declined in MW-34. This demonstrates that the groundwater system responds quickly to 

injections and with the consequent reducing conditions promoting enhanced degradation and complete 

dechlorination of TCE and degradation daughter products to ethene (vinyl chloride and ethene were the 

primary compound observed in this monitoring well on a molar basis). Additional periodic injections in the 

distal-plume would provide continued maintenance of the IRZ and provide control of potential off-Site 

migration of TCE and its daughter products. Concentrations of TCE and degradation daughter products 

also are measured downgradient and at off-Site sentinel wells, MW-42 and MW-43, where concentrations 

have remained less than 1.0 pg/L for TCE and all daughter products. Monitoring data will continue to be 

evaluated to determine when additional injections are required in the distal-plume.

The ability to maintain the appropriate geochemical environment, for ERD to occur in a timely 

manner, has also been demonstrated (e.g., concentrations of TCE in the source area have been 

reduced by three orders of magnitude since the injection program was resumed in 2013).

The extent of the TCE plume has been dramatically reduced in size due to the ERD remediation 

program.

At the property boundary, concentrations of TCE in deep wells MW-28Dr and MW-34D have remained 

near or below the NJDEP Class II GWQS of 1 pg/L (Table 4-1). Concentrations of TCE were less than 1 
and 3.8 pg/L, respectively, in samples collected from these wells during September 2018. TCE in MW- 

29Dr continues to be stable with a concentration of 6.4 pg/L in December 2018.

Decreases in concentrations of TCE, and continued increases and subsequent decreases in daughter 

products cis-1,2-DCE and VC, in MW-36 are indicative of the successful delivery of carbon injections 

and continuation of remedial progress in the source area.

Concentrations of TCE in downgradient wells continue to be declining and are near or below 1 pg/L. 

Furthermore, concentrations of daughter products have either remained stable or decreased through 

2018.
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The overall results from the full-scale ERD operations at the Site are positive, demonstrating continued 

degradation and control of flux of CAHs in groundwater. Continuation of the injection program in 2018 

was necessary to maintain the IRZ and enhance the degradation of TCE and its daughter products in 

groundwater at the Site. Conclusions based on the data are as follows:
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• Arcadis will continue to work with NDJEP to renew the DGW-PBR in 2019 to continue the existing 

injection program.

• Performance monitoring will continue as outlined in the “Discharge to Ground Water Approval - 

Permit-By-Rule Authorization” letter dated September 17, 2013 and pending approval of the updated 

DGW/PBR.

• Periodic molasses injections will be completed in 2019 via a bulk tanker and manifold system, as 

approved by the DGW-PBR for the Site.

Full-scale ERD operations will continue in 2019 at select injection wells. Specific activities planned for 

2019 are as follows:

• Details and results of the injection activities completed in 2019 will be provided in the 2019 annual 

report addendum that will be submitted to NJDEP in 2020.

o Source area injections will continue and be optimized to provide active treatment in the area 

surrounding MW-36. Injection volumes will be modified as necessary to achieve the desired TOC 

distribution in the MW-36 area, as observed based on groundwater monitoring results. Injection 

events may be conducted quarterly to semi-annually for injection well treatment lines 1 and 2. 

o Up to two injection events may be completed at downgradient injection well treatment line 4; the 

frequency and need for future events will be determined based on TOC and CAH results.

• Off-site concentrations of TCE indicate overall stable and/or declining trends for TCE.

The groundwater data indicate that the ERD remediation program has been successful through the 

continuation of injections in 2018. The data indicate that periodic future injections will maintain the IRZ, 

which will continue to reduce CAH concentrations in groundwater.
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^ARCADISTable 3-1

IW-1

15

4
IW-2

27

o
1 of 7Table 3-1 and 3-2_lnjection Summary - 040219

Solution Total VolumePressureRaw Water Pressure
Well ID pHDate

5.90
5.07

3.91

3/1/02 
4/24/02 
5/16/02 
8/30/02 
1/31/03 
5/21/03 
8/19/03 
11/6/03 
4/16/04 
5/18/04 
6/16/04 
7/16/04 
9/29/04 
12/15/04 
7/18/06 
10/25/06 
2/23/07
9/6/07 
4/29/08 
12/18/08 
5/28/09 
1/24/13 
5/22/13 
9/25/13 
12/19/13 
4/9/14 
7/16/14 
10/9/14 
1/29/15 
5/1/15 

8/27/15 
11/5/15 
5/31/16 
11/17/16 
5/31/17 
11/16/17 
5/10/18 
11/8/18

3/1/02 
4/22/02 
5/16/02 

8/30/02 
1/31/03 
5/21/03 

8/19/03 
11/6/03 
4/16/04
5/18/04 
6/16/04
7/16/04
9/29/04 
12/15/04 
4/18/05 
9/28/05 
1/18/06
4/18/06
7/18/06 
10/25/06

20
60
20
60
20
20
20
20
20
20
20
20
20
25
7
8
20
25
30

30
28
30
25
25
25
25
25
25
26
26
25
10
25
25
20
25
25
23

20
60
20
60
20
20
20
20
20
20
20
20
20
25 
20
25 
10
18
23
32

80
240
80

240 
180
180
180
180
180 
180 
180 
180 
180 
225 
129
154
380
477
570

570
533
566
475
475
475
475
475
475
500
494
475
190
475
475
380
480
475
428

80
240 
80

240 
180
180 
180
180
180
180
180
180
180
225
380
475
190
333
441
616

10
10
10
10
10
10
10
10
10
10
10
10
10
10
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5 
5
5 
5

10
10
10
10
10
10
10
10
10
10
10
10
10
10
5
5

5
5
5
5

28
22
32 
6 
10
15
20

24-27 
18
20
17

26
30
22
18
60
20
10
18
18
15
20

14
15
46

15
41
14
30
31
10
10

16
16
15
15
15
15
15
16
15
16
16
16
14

5.37
5.72
6.61
5.99
5.87
8.40*

5.03

5.92

5.93
4.32

3.74

39
30
30
27
25
24
33
79

101
100

100
150
158
108
106
100
107
86
113
126
120
110
37

131
117
92
137
140
113

45
85
20
61
40
30
37
50

50
95 
20
61

40
30
38

45
30
14
30
18
42
43 
80
21
30
45
55
68

100
300
100
300
200
200
200
200
200 
200 
200 
200 
200 
250 

136
162
400
502
600
600
561
596
500
500
500
500
500
500
526
520
500
200
500
500
400
505
500
450

100
300
100
300 
200
200
200

200
150
120

200
200
492

250
400
500
200
350
465
648

Design & Consultancy
for natural and
built assets

TD = 40'
SI = 15-40'

Volume
(gallons)

Molasses
(gallons)

at Well 
(psi)

Trailer 

Trailer 
Trailer 
Trailer 
Trailer 
Trailer 
Trailer 
Trailer 

Trailer 
Trailer 
Trailer 
Trailer
Trailer
Trailer
Tanker
Tanker
Tanker
Tanker
Tanker
Tanker
Tanker
Tanker
Tanker
Tanker
Tanker
Tanker
Tanker
Tanker 
Tanker 
Tanker 
Tanker 
Tanker 
Tanker 
Tanker 
Tanker 
Tanker
Tanker 
Tanker

Trailer
Trailer 
Trailer 
Trailer 
Trailer 
Trailer 
Trailer 
Trailer 
Trailer 
Trailer 
Trailer 
Trailer 
Trailer 

Trailer 
Trailer 
Trailer
Trailer
Trailer
Tanker
Tanker

Strength
%

Injected
(gallons)

TD = 40' 
SI = 15'-40’

Molasses Injection Events

2018 Annual Report Addendum

Ortho Clinical Diagnostic, Raritan, New Jersey

25-30
25-30
25-30
25-30
25-30
25-30
25-30
25-30
25-30

27
25 
20
39
15
45
42 
35 
45 
10 
15

at Pump
(PSi)

Injection

Method

Injection

Time
(Minutes)

25-30
25-30
25-30
25-30
25-30
25-30
25-30
25-30

25-30
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IW-2
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2 of 7Table 3-1 and 3-2_lnjection Summary - 040219

Total VolumeWater Solution PressureRaw Pressure
pHWell ID Date

523

475
525

Strength
%

2/23/07
9/6/07

4/29/08

20
20
20
20

Volume
(gallons)

30
14

5.48
5.97
6.83
5.46
5.73
8.10*

Injected
(gallons)

12/18/08
5/28/09 
1/24/13 
5/22/13 
9/25/13
12/19/13
4/9/14
7/16/14 
10/9/14 
1/29/15
5/1/15

8/27/15 
11/5/15
5/31/16 
11/17/16
5/31/17
11/16/17 
5/10/18 
11/8/18

4/16/04 
5/18/04 
6/16/04 
7/16/04
9/29/04
12/15/04 
7/18/06 
10/25/06 
9/6/07

4/29/08 
12/18/08 
1/28/13
9/25/13 
12/19/13
4/9/14
7/16/14 
8/27/15
11/5/15
5/31/16 
11/17/16
5/31/17 
11/16/17 
5/10/18 
11/8/18

4/16/04
5/18/04
6/16/04
7/16/04
7/16/04
9/29/04 
12/15/04 

4/18/05
9/28/05 
1/18/06

4/18/06
9/6/07 

12/18/08
11/5/15

17
16
30 
22
18
17
17
20
21
19
19 
22
10
20
20
15
25
25
23

20
20
20
20

20
25
11
14
22
24
11
13
7
8
8

5
15
20
13
6
15
9

10
15

20
25
15
25
25
18
8
18
23

321

305
570
414
348
317
317
372
390
359
360
423
190
380
383
285

475
475
428

180
180
180
180
180
225
216
263
427
452
204
244
127

158
158
103
290
380
238
105
285
170
190
285

180
180
180
30
150
180
225

285
475
475
333
146
333
428

10
10
10
10
10
10
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5

10
10
10
40

5
5
5

5
5
5
5
5
5
5
5
5
5
5
5
5
5
5 
5 
5
5
5

10
10
5
5
5

5
5
5
5

27
22
30
23
44
20

18
18
35
22
30

30
28
30
20
24
40
20
45
42
38

45
20
20
20

18
9
14

14
13
13
15
14
15
13
14
13
11
15
17
16

32
32
30
20
34 
20
15
18
20
18
15
14

13
15
15

15
15
15
16
15
17
17

31
29
25
18
22
30
20

40
42
37
32
12
15
13

7.24
4.43
4.21
4.98
4.74
6.29
5.67
5.58

6.72

5.88
6.31
5.95

67
55
116
64
49
45
46
62
65
49
63
68
25
73
84
62
145
95
82

30
30
37
22
43
53

71
45
96
114
31

33
35
17

105 

152
88
17

123
132
50
115

550
500
553

338
321
600 
436 
366
334
334 
392
411
378
379
445
200
400
403
300
500
500
450

200
200
200

200
502
250
227
276

450
476
215
257
134
166
166
108
305
400
250
110

300
179
200
300

200
200
200
50
150
200
250
300
500
500
350
153
350
450

Molasses Injection Events

2018 Annual Report Addendum

Ortho Clinical Diagnostic, Raritan. New Jersey

Tanker
Tanker
Tanker

Tanker
Tanker 
Tanker 
Tanker 
Tanker 
Tanker
Tanker
Tanker
Tanker
Tanker
Tanker
Tanker
Tanker
Tanker
Tanker
Tanker
Tanker
Tanker
Tanker

Trailer
Trailer 
Trailer 
Trailer
Trailer
Trailer
Tanker 
Tanker 
Tanker 
Tanker 
Tanker 
Tanker 
Tanker
Tanker
Tanker
Tanker
Tanker
Tanker
Tanker
Tanker 
Tanker 
Tanker
Tanker 
Tanker

Trailer
Trailer 
Trailer

Trailer 
Trailer
Trailer 
Trailer 
Trailer
Trailer
Trailer 
Trailer 
Tanker
Tanker
Tanker

Design & Consultancy
for natural and
built assets

40
10
10
18
40

30
31

160
30
17

35

76

at Well
(psi)

Injection

Methodat Pump 
(Psi)

Molasses
(gallons)

Injection

Time
(Minutes)
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Table 3-1 and 3-2_lnjection Summary - 040219

Total VolumeSolutionWater Pressure PressureRaw
pHWell ID Date Strength

%

Molasses Injection Events

2018 Annual Report Addendum

Ortho Clinical Diagnostic, Raritan, New Jersey

5
5
5
5
5

15
10
16
15

Injected 
(gallons)

Injection

Method

Tanker 
Tanker 
Tanker
Tanker
Tanker

Design & Consultancy
for natural and
built assets

5/31/16
11/17/16

11/16/17
5/10/18 
11/8/18

4/16/04 
5/18/04 
6/16/04 
7/16/04 
9/29/04 
12/15/04 
4/18/05 
9/28/05 
1/18/06 
4/18/06 
7/18/06 
10/25/06 
2/23/07 
9/6/07 

4/29/08 
12/18/08 
5/28/09 
1/24/13 
5/22/13 
9/25/13 
12/19/13 
4/9/14 
7/16/14 
10/9/14 
1/29/15 
5/1/15 

8/27/15 
11/5/15 
5/31/17 

11/16/17 
5/10/18 
11/8/18

4/16/04 
5/18/04 
6/16/04

7/16/04
9/29/04 
12/15/04 

4/18/05
9/28/05 
1/18/06
4/18/06
7/18/06 
10/25/06 
2/23/07
5/28/09 
1/24/13

5/22/13
9/25/13 
12/19/13 

4/9/14
7/16/14 
10/9/14
1/29/15 
5/1/15 

8/27/15

20
20
20
20 
20 
22
20
15
10
15
18
23
25
28
30

25
25
25

25
25
25
26
26
25

238
380
64

380
380

180
180
180
180
180
225
380
141
285
285
422
475
477
485
523
542
523
671

475
475
475
475
491
570
520
534
475
380
570
483
475
428

180
180
180
180
180
194
380
276
190
285
338
428
475
523
567
475
475
475
475
475
475
494
494
475

10
10
10
10
10
10
5
5
5
5
5
5
5
5
5 
5
5
5
5
5
5
5
5
5
5
5
5
5 
5
5
5
5

10
10
10
10
10
10
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5 
5

29
25
60
15
45
42
31

45
15
15
20
20
21
20
12

24
35
30
25
38
20
45
42

30
45
15
15
18
10

29
35
30
29
44
20
43
41
35

40
18

15
13
14
16
0-7
14
14

26
42
35
20
26

20
40
22

30
29
10

12
10
12

15
14
15
15
13
15
14
15
17
15
17

15
15

15
15
14
15

6.70
5.71
5.98
6.17
5.44
6.42
6.53
5.89 
6.08
8.03*
5.93
5.44
6.63

6.82
5.68
4.87
5.48
5.20
6.30
6.49
5.78
5.86
7.09*
6.03
5.71
6.29

30/30
45

30/30 
40
60
32 
90 
18 
44

40
71 

94 
88 
73 
100 
115
119
249
151
125
115
152 
139 
149 
170
157 
144
104 
202 
137
160 
133

40/30
35
20
21
17 
40 
35
18

55
73
37
46
115
142
97
59
70

110
90
108
70
115
116

20/10 
50 

30/10 
30

400 
250
400
148
300
300 
444
500
502
511
550 
570
550
706
500 
500
500
500 
517
600 
547
562 
500 
400 
600 
508 
500 
450

250

400
67

400
400

Volume 
(gallons)

Trailer 
Trailer 
Trailer 
Trailer 
Trailer 
Trailer 
Trailer 
Trailer 
Trailer
Trailer 
Tanker 
Tanker 
Tanker 
Tanker 
Tanker 
Tanker 
Tanker 
Tanker 
Tanker 
Tanker 
Tanker 
Tanker 
Tanker 
Tanker 
Tanker 
Tanker 
Tanker 
Tanker 
Tanker 
Tanker 
Tanker 
Tanker

Trailer
Trailer
Trailer
Trailer 
Trailer
Trailer 
Trailer
Trailer
Trailer
Trailer
Tanker
Tanker 
Tanker 
Tanker
Tanker
Tanker
Tanker
Tanker
Tanker
Tanker

Tanker
Tanker
Tanker 
Tanker

20 
20 
20 
20 
20 
25 
20
7
15
15 
22 
25
25
26 
28
29 
28
35 
25
25
25
25
26
30
27
28 
25 
20
30 
25
25
23

at Pump
(psi)

at Well
(psi)

30/30 

200
200
200
200
215
400
291
200
300
356
451
500
550
597
500
500
500
500
500
500

520
520 
500

Injection

Time
(Minutes)

Molasses 
(gallons)
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Total VolumeWater PressurePressureRaw Solution
pHWell ID Date

475
428

Strength
%

5/10/18
11/8/18

4/16/04
5/18/04
6/16/04
7/23/04
9/29/04
12/15/04

30
30
20
25

20

20
20
20

20
20
20
20

20
25

20
20

20
20

20
20
20
20
20

25

20
20
20
20
20
26

180
180
180
30
150
180
226

390
286

180
180
180
80
100

180
234
285

185
287
159

180
180

180
180
180
225

10
10
10
40

10
10

10
10
5

5
5
5
5

5
5

5
5

5
5
5

44
35

38

38
25
25
25
20
30

15
14
16
15

15
17

35
18

22
10

7.12
5.13
6.32
7.05

6.20
9.03*

5.61
5.38

5.85
5.43
6.39

7.10
4.78
4.74
6.50

5.72
5.93
6.54

202
240
56

205

95
64

12
45

Injected
(gallons)

600
600
400
500

200
200
200
50
150
300
251
300

200
200
200
100

100
200
260
300

10
25

25
30
200
259

Designs Consultancy
for natural and
built assets

5/31/16

11/17/16
5/31/17 
11/16/17

4/16/04
5/18/04
6/16/04
7/16/04
7/16/04
9/29/04 
12/15/04

4/16/04
5/18/04
6/16/04
7/16/04
7/16/04
9/29/04
12/15/04
4/18/05
9/28/05 
1/18/06
4/18/06

4/16/04
5/18/04 
6/16/04 
7/16/04 
7/16/04
9/29/04 
12/15/04

4/16/04
5/18/04 
6/16/04
7/16/04
7/16/04

9/29/04 
12/15/04
4/18/05
9/28/05 
1/18/06 
4/18/06
5/28/09

4/16/04
5/18/04

6/16/04
7/23/04
9/29/04 
12/15/04

25
23

20
25

20
25
15

20
15

20
20
20
20

20
26
15

10
15

8

570
570
380
475

180
180
180
80
100
180
226

180
180
180
180
180
233

10
10
10
40

10
10

10
20

10
10
5

10
10
10
20

10
10

10
10
10
10
10
10

40-45

45
30
25 
25
23
40

40-45
20
26
23
23

18
40
43

40-45
29
29
29
26
20
42

40-45
30
29 
26
26
16
42 
45

40-45
29
30 
24 
38 
40

40
40
10

26
20
24
18
18
18
21
26

40
30
24
22
22
16
22
22

44
28
23
22
28
0

40
45
28
35
50
24

7.32
4.98
5.84
5.83

5.36
6.08

7.14
4.99
6.14
6.78

7.01
5.71
5.67
5.32
6.04
5.50

7.50
4.01
3.86
6.20
5.50
6.75

45
25
20
8
10
44
9

12
25
15
17
10
24
8
14

30
30
23
10
10
28
8

16
12

20
15
30 
10

10
15
7
15

30
25
23
24
15

18

35
30
30
30
32
9

500
450

200
200
200
50
150
400
251

410

301

200
200
200
100

100
25

251

195
302
167

200
200
200
200
200

250

Molasses Injection Events

2018 Annual Report Addendum

Ortho Clinical Diagnostic, Raritan, New Jersey

Tanker
Tanker
Tanker
Tanker

Tanker
Tanker

Trailer
Trailer 
Trailer 

Trailer
Trailer
Tanker
Tanker

Trailer
Trailer
Trailer
Trailer
Trailer
Tanker
Tanker
Tanker
Tanker
Tanker
Tanker

Trailer

Trailer 
Trailer
Trailer
Trailer
Tanker
Tanker

Trailer
Trailer
Trailer
Trailer
Trailer
Tanker
Tanker
Tanker 
Tanker 

Tanker
Tanker
Tanker

Trailer
Trailer
Trailer
Trailer
Tanker
Tanker

Trailer

Trailer
Trailer
Trailer
Tanker
Tanker

180
180
180
30
150
180
226
285

10
10

10
10
10
10

40-45
45 

30 
30
54
55

44
29
24
24
20
20
38

at Well
(psi)

Volume
(gallons)

Injection

Method

6.60
10.45*

at Pump
(psi)

Injection

Time
(Minutes)

Molasses
(gallons)

I
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5 of 73-2_ Injection Summary - 040219Table 3-1

Total VolumeWater Pressure PressureSolutionRaw
Well ID pHDate

6.83
7.51
8.10*

4/16/04
5/18/04
6/16/04
7/23/04
9/29/04
12/15/04 
4/18/05
9/28/05 
1/18/06
4/18/06
1/24/13 
5/23/13
12/20/13 
4/9/14
6/1/16 

11/15/17 
11/9/18

4/18/05
1/18/06

4/18/06

20
20
20
20
20
25
75
51
40
43

285
318
286

180
180
180

180
180
227
1415
961
768
810

5
5
5

6.55
6.98

4.51
6.15
5.38

5.36
6.68

6.04
8.21*

308
335
301

200
185
200
200
400

252
1490
1012
808
852

4/16/04
5/18/04
6/16/04
7/23/04
9/29/04
12/15/04
4/18/05
9/28/05 
1/18/06
4/18/06
5/23/13
12/20/13 
8/27/15
6/1/16

11/15/17 
11/8/18

4/16/04
5/18/04
6/16/04
7/23/04
9/29/04 
12/15/04
1/28/13
9/25/13
4/9/14
6/1/16 
5/31/17
5/10/18

4/16/04
5/18/04

6/16/04
7/23/04
9/29/04 
12/15/04

4/18/05
9/28/05 
1/18/06 
4/18/06

20
20
20
20
20
25
15
20
22
21
29
29
25
30
30
25

20
20
20
20
20
26
25
25
25
25
20

25

20
20
20
20
20
26
20
25
22
22
26
21
20
22
25
30
25

180
180
180
180

180
225
285

380
417
392
544
552
475
570
572
475

180
180
180
180
180
234
475
475
475
475
380

475

180
180
180
180
180
234
380
475
419
414
485
402
376
415

475
570
475

10
10
10
10
10
10
5
5
5
5
5
5
5
5
5
5

10
10
10
10
10
10
5
5
5
5
5
5

10
10
10
10

10
10
5
5
5
5
5
5
5
5
5
5
5

10
10
10
10
10
10
5
5
5
5

40-45
31
23
29

23
59
42
40
42
40

40-45
28
27 
26
26 
58

40-45
45
28
30
70
59
42
40
45 
40

40-45
45
22
24

26
46
38
40
42 
38

40
45
32 
28
64
35
35 
20
37
32
14
15
15
16

15-16
18
17

40
30
24
29
23
40
37
28
31
31
16
15
14
14
15
15

35
28
24
24
26
30
14

15
15
16
16

40
38
20
20
22

26
19
23
20
21

6.63
6.38
6.10
6.24
5.86
5.69
6.64

5.73
6.16
8.97*

7.07
7.48
5.43
5.76
5.57 
6.01
6.55

6.28
5.72
8.47*

7

7.13
6.38
6.37
5.90
5.14
5.78

6.73

55
10
50
30
24
12
15
23
21

22
103
111
87
113
143
88

30
30

20
25
22
9

124
89
86
113
77

105

30
72
30
30
43
12
63
27

205
22

254 
108
116
133 
182
122

124

20
35
30
20

45
10
60
40
32
36

200
200
200
200
200
250
300
400
439
412
573
581
500
600
602
500

200
200
200
200
200
260
500
500
500
500
400
500

10
25
30
30 

200
260
881
500
441

435 
511
423
396
437
500
600
500

Injected
(gallons)

Tanker
Tanker
Tanker

Trailer
Trailer

Trailer
Trailer

Tanker
Tanker
Tanker 
Tanker
Tanker
Tanker
Tanker
Tanker
Tanker
Tanker
Tanker 
Tanker

Trailer
Trailer
Trailer
Trailer 
Tanker
Tanker
Tanker
Tanker
Tanker
Tanker
Tanker
Tanker

Trailer
Trailer
Trailer
Trailer 
Tanker 

Tanker 
Tanker 
Tanker 
Tanker
Tanker
Tanker
Tanker
Tanker 
Tanker 

Tanker
Tanker 
Tanker

Trailer
Trailer
Trailer
Trailer

Tanker
Tanker
Tanker
Tanker
Tanker
Tanker

Strength
%

Volume
(gallons)

at Well
(Psi)

K3I

Molasses Injection Events

2018 Annual Report Addendum

Ortho Clinical Diagnostic, Raritan, New Jersey

at Pump
(PSi)

Injection

Method

Injection

Time
(Minutes)

Design & Consultancy
for natural and
built assets

Molasses
(gallons)



^ARCADISTable 3-1

IW-16S

IW-17S

IW-18S

12

IW-19S

6 of 7Table 3-1 and 3-2_lnject>on Summary • 040219

Solution Total VolumePressureRaw Water Pressure
Well ID pHDate

6.21
7.51

9.52*
7

Molasses
(gallons)

5
5
5

5
5
5

5

40-45
45
45

15
15
15
16

7.09
9.07*

170
213
111
105
132
33
78
28
21

Injected
(gallons)

2047
535
500
496
473
200
400
200
146

200

200
190

5/28/09
1/24/13
9/25/13
8/27/15
6/1/16
5/31/17
11/15/17
5/10/18
11/9/18

4/16/04
5/18/04
6/16/04
7/23/04
9/29/04
12/15/04
5/28/09
9/26/13
4/9/14

8/27/15 
6/1/16 

11/15/17 

11/8/18

102
27
25
25
24
10
20
10
7

20
20
20
20
20

25
10
25
41
48
23
25
25
30
25

20
20
20
20
20
0
19
24
25

13
20
30

25

20
20
20
20
20
25
15
20
21
20
17

25
25
30
27

1945
508
475
471
449
190
380
190
139

180
180
180
180
180
225
193
476

772
903
438
475
475
570
475

180
180

180
180
180
226
292
388
392
382
326

475
475
570
510

10
10
10
10
10
10
5
5
5
5
5
5
5
5
5

10
10
10
10
10
10
5
5
5
5
5

5
5
5
5

5
5
5
5
5
5
5
5
5

40-45
44
40
29
74

45-56
38
40
44
39

21
46
40
40
42
38

38
45
40
20
76

45-56
44
40

32
37
14
15
16
17
17

40
38
45

21
18
17
20
20
21
14
15
14
17
10

10
15
16
15
14
16

15

7.02
6.01
6.46
6.64
6.25
5.58
6.59

6.72
5.83
5.89
6.44

5.13
6.59
6.83

70
20
20
24
22

25
15
20

13
10
12
19

15
46
93
88
80
84
92

50
75
75
70

200
250
203
501
813
951
461
500
500
600
500

200
200
200
200
200

0
370
489
500
250
400
600
500

Molasses Injection Events

2018 Annual Report Addendum

Ortho Clinical Diagnostic, Raritan, New Jersey

Volume
(gallons)

Tanker
Tanker
Tanker
Tanker
Tanker
Tanker
Tanker
Tanker

Tanker

Trailer
Trailer
Trailer
Trailer
Tanker
Tanker
Tanker
Tanker
Tanker
Tanker
Tanker
Tanker
Tanker
Tanker
Tanker

Tanker
Tanker
Tanker
Tanker
Tanker
Tanker
Tanker

Tanker
Tanker
Tanker
Tanker
Tanker
Tanker
Tanker
Tanker
Tanker
Tanker
Tanker

Trailer
Trailer
Trailer

I Design & Consultancy
for natural and
built assets

4/16/04
5/18/04
6/16/04
7/23/04
9/29/04 
12/15/04
4/18/05
9/28/05 
1/18/06
4/18/06
1/24/13
5/22/13
12/19/13
6/1/17
5/10/18

4/16/04
5/18/04
6/16/04
7/23/04
9/29/04 
12/15/04
4/18/05
9/28/05 
1/18/06
4/18/06
1/28/13

12/19/13
8/27/15
6/1/17
5/10/18

180
180 
180
180
180
0

352
465
475
238
380
570
475

10
10
10
10
10

36
39
30
36

30
36
40
32
30

6.59
5.91
6.33
6.60
5.87
6.31
6.78

30
45
30
30
50
54
60
70
35
46
193
152
131
229
154

140
100
116

55
78
112
120

Trailer
Trailer
Trailer
Trailer
Tanker

at Well
(psi)

at Pump
(psi)

200
251

307.4
408
413
402
343

500
500
600
537

Injection

Time
(Minutes)

Injection

MethodStrength
%



^ARCADISTable 3-1

IW-20S

Notes:

psi

7 of 7Table 3-1 and 3-2_lnjection Summary - 040219

Water Total VolumeSolution PressureRaw Pressure
Well ID pHDate

Not measured
Pounds per square inch 
pH probe calibration error

4/16/04
5/18/04
6/16/04

7/23/04
9/29/04 
12/15/04

5/22/13
9/26/13

60
25
15

22
21

9
125
75

500
500
200
400
200
500

at Well
(Psi)

4/9/14
6/1/16
6/1/17 

11/15/17
5/10/18 
11/9/18

20
20
20
20
20
26
26
25

25
25
10
20
10
25

180
180
180
180
180
231
503
475

475
475
190
380
190
475

5
5
5
5
5
5

40-45
45 
45
24
25 
55

40
45
45
16
20
28

13-14 
15-16

16
13
15
14
15
17

6.48
5.38
4.42
4.69
5.81
5.21

82
87
49
75
35
96

Molasses
(gallons)

Injected
(gallons)

Design & Consultancy
for natural and
built assets

10
10
10
10
10

10
5
5

70
200
200
200
200
257
530
500

Trailer
Trailer
Trailer
Trailer
Tanker
Tanker

Tanker
Tanker

Tanker 
Tanker 
Tanker 
Tanker
Tanker
Tanker

Volume
(gallons)

Molasses Injection Events

2018 Annual Report Addendum

Ortho Clinical Diagnostic, Raritan, New Jersey

at Pump 
(PSi)

Injection

Time
(Minutes)

Injection

MethodStrength
%



^ARCADISTable 3-2

r>

450 950IW-1 500

450 950 IW-2 500

300 500IW-3S 200
I

400 800IW-4S 400

IW-5S 450 950500

450 950IW-6S 500

500 500IW-13S 0

0 500IW-14S 500 

0 500 500IW-15S 

146 346 IW-16S 200

500500 0IW-17S

500 5000IW-18S

0 537IW-19S 537

700IW-20S 200 500

9,1834,646Total 4,537 

u
1 of 1Table 3-1 and 3-2_lnjection Summary - 040219

Injection Event

Well ID May-18 

(gallons)

Nov-18 

(gallons)

Total Volume 
Injected 2018 

(gallons)

Volume of Molasses Solution Injected in Select Wells (2018) 

2018 Annual Report Addendum

Ortho Clinical Diagnostics, Raritan, New Jersey

Design & Consultancy
for natural and
built assets



f^ARCADIS jltancyTable 4-1

IMW-1 8532/21/2002

1,0700 22.494/2/2002 2,510-102.06.86

18,500 76.9 268 <58 19 64650 8,040 21.465/29/2002 -37.04.44

<50844 <50 549 16,000 25 44012.27 21.898/9/2002 -64.0 2,3005.78

27,000 <50 377 <501.13 9,400 20.7411/5/2002 -66.04.35

4,900 47.7 189 13.1 370 2606801.20 4,860 18.6012/9/2002 -93.04.70

4,2001.791/14/2003 -3.0 5,090 19.824.69

5,810 30.3 134 71.7 2,30017.313/4/2003 -93.0 7,010 17.995.72

2 808 <25 <5 2,600 4,1001.62/21/2002 34.0 0.84 822 19.30IMW-2 7.14

3.504/2/2002 169.0 5,960 19.398.20

<5 471 450 840381 <5.8 2305/29/2002 0 2,050 22.586.17 165.0

180 77027.4 1.4 280 2.6 24,0008/9/2002 154.0 1.74 1,220 25.586.80

1,100 <5 173 64.311/5/2002 190.0 0.28 2,980 20.946.44

1,400<5 29.6 7,300 801,700 11012/9/2002 5.48 127.0 1.97 3,880 9.48

213136.0 0.76 1,970 15.471/14/2003 6.50

1,000 28,000<10 20.6 23,000700 <506.97 229.0 5.18 3,100 19.313/4/2003*

2002.6 4.7 2.86.85 0.10 1,010 15.105/6/2004

0.52 1.30.37 3<208/10/2004
340 2300 1.40 220.5911/17/2004 6.20 -104.0 4.61 2,990

6.2 <0.6 1.1 1.3J 2.7(32.5) 2/15/2006

7,200 4108,800<5.0 <0.6 <0.8 <1.0 1(32.5) 5/18/2006 6.46

1,900 190<0.2 <0.2 25,000440 <0.4 <0.33,617 18.71(32.5) 8/22/2006 6.20 -101.2 0.12

4,200 3101.9 1.2 15,000840 <0.4 <0.3(32.5) 5.65 -88.2 1.09 3,069 18.6611/14/2006

13,000 6102.3 2.1 25,0007.6 <0.3 <0.519.002/13/2007 -120.5 0.22 1,8526.14

0.4 3,800 70<0.3 0.7 25,0006.2 <0.40.21 2,050 22.938/28/2007 5.92 -11.7

23,000 400 120<1 1 J <175 <111/27/2007

0.36 1.5 0.93<0.4616.336.32 -48.7 0.64 9,2823/4/2008

3,000 1701.7 6,8000.3J 0.5 2.63,700-29.6 0.51 4,897 17.445/20/2008 4.84

230 800.66 21,000<0.26 0.34 1.567-148.2 3.39 4,796 18.07) 9/3/2008 6.34

13016,000 5,700<0.15 <0.22 <0.16<5.0 <0.170.22 1,277 19.3512/2/2008 6.05 -193.0

45020,000 2,400<0.29 <0.28 2.0 0.532,6001.62 6,363 18.013/5/2009 5.87 -102.9

940 880.38 26,00029 <0.29 <0.28 1.616.925/19/2009 6.09 -52.9 1.66 5,007

46020,000 490<1.0 <0.85100 <1.4 <1.40.39 3,617 19.558/13/2009 6.29 -65.3

11,000 2900.83 30,0000.21J 1.5<5.0 <0.290.66 4,731 20.8611/18/2009 6.26 -161.6

1,30014,000 10,000<0.28 2.6 2.8<5.0 <0.2915.393/9/2010 6.01 -56.4 0.27 1,091

1,8007,000 8,000<0.17 5.6 6.3<2.0 <0.211,820 17.215/26/2010 6.30 -144.2 0.05

10,000 2,4008.3 6,200<0.21 <0.17 7.12.80.41 1,270 18.688/31/2010 6.39 -85.1

2,60013,000 23,000<0.17 6.1 6.62.3 <0.211,305 19.0512/6/2010 6.38 -101.1 0.64

10,000 4,50013 6,300<0.17 111.6 <0.214.23 5,475 16.263/22/2011 6.50 -20.8

5,100 10,000 3,80013 12<0.21 <0.172.75.6 0.13 3,660 17.535/25/2011 6.46

4,800 9,100 4,1009.9<0.10 <0.12 92-70.4 0.11 2,650 18.019/15/2011 6.46

13,000 4,1006,8007.73.1 <0.14 0.74 J 8.12,476 19.2812/22/2011 6.28 -92.5 0.29

5,400 13,000 3,900130.29 J 171.5 <1.06.38 1.02 2,350 16.304/4/2012 -135.9

13,000 3,9009.6 5,4002.5 <1.0 <1.0 111.02 2,350 16.304/4/2012 6.38 -135.9

3,90013,0009.1 5,400<1.0 <1.0 112,350 16.30 3.54/4/2012 6.38 -135.9 1.02(27-28.5)

13,000 3,9005,4009.74.5 <1.0 <1.0 11-135.9 1.02 2,350 16.30(32-33.5) 4/4/2012 6.38

3,90013,0007.3 5,400<1.0 <1.0 8.52,350 16.30 5.5(37-38.5) 4/4/2012 6.38 -135.9 1.02

4,20012,0004,00018.18 3.06/13/2012 6.48 -68.6 2,4100.50

6,50012,0004,5001519.22 <1.0 <1.0 126.77 -49.1 1,972 1.38/31/2012 0.76

6,50012,0005,500<1.0 <1.0 16 1518.62 3.012/19/2012 6.47 -11.4 0.43 2,140

1909,20013,000<1.0 0.67 J 0.67 J18.66 <1.06.45 -91.9 4,236 1,9003/6/2013 1.18

u
1 of 22Table 4-1 - ERD Site-Wide Monitoring Wells_040219_QC

VOCs Light HydrocarbonsGroundwater Field Parameters Biogeochemical Parameters

TCETOC cis-1,2-DCE VC Methane EthanePCE EtheneDissolved Oxygen Conductivity Temperature Chloride SulfateWell ID Date ORPpH

(Mfl'l)(pmhos/cm) (mgJL) (mg/L)

1,200

<10

1,400

1,050

1,500

13,000

24,000

15,000

8,000

700

(17-18.5)

(22-23.5)

(ng/L)

W-’.'M

Full Scale ERD Monitoring Well Data

2018 Annual Report Addendum

Ortho Clinical Diagnostics. Raritan. New Jersey

(ng/L)(pg/M

■^1
(w/L)

19.10

(mg/L) (mgM(s.u.)

E3
(mV) (pg/L)

Design & Consul 
for natural and 
built assets



^ARCADISTable 4-1

<1.0 15,000 2,600334 <1.0 0.22 J 864,170 18.35IMW-2 5/16/2013 -228.9 0.686.36

<1.0 <1.0 0.51 J <1.0 21,000 1,000 27 J1963,8360.09 19.679/23/2013 -95.86.42

22,00056.7 <1.0 0.70 J <1.0 500 85<1.04,370 18.2012/16/2013 -50.0 1.585.20

<10 24,000196 <10 <10 1.0 J 380 12 J4/2/2014 diluted -128.7 0.11 11,830 17.116.28

<5.0 19,000342 <5.0 <5.0 1.9 J 2,100 4206/11/2014 (dil.) -91.9 0.91 8,862 16.796.09

17,000<1.0 0.78 J <1.0 470 63546 <1.07,950 19.018/28/2014 -134.6 1.915.90

1.13 <1.0 22,000 95266 <1.0 <1.0 370-90.5 5,260 19.7312/8/2014 5.93 0.81

0.786 J 0.532 J 18,000350 <1.0 <1.0 1,200 66-108.0 0.14 15,950 15.674/7/2015 6.21

0.77 J <1.0 12,000 570 120 J1,800 <1.0 <1.013,170 17.736/30/2015 4.82 17.9 1.68

0.63 J 0.45 J 13,000 330 32 J1,400 <1.0 <1.018.0410/5/2015 3.77 106.1 0.02 9,867

2 J<1.0 0.50 J 0.56 J 17,000 280140 <1.014.3 0.04 7,645 18.6712/21/2015 6.42

15,000 2,600 2107 <1.0 <1.0 1.3 0.85 J4,915 17.455.99 -74.3 0.233/31/2016

2,600 2107 <1.0 <1.0 1.4 0.82 J 15,0004,915 17.453/31/2016 (DUP) 5.99 -74.3 0.23

20015,000 1,5001,600 <1.0 <1.0 0.73 J 0.43 J18.57-80.9 0.69 4,9577/7/2016 4.96

62 J14,000 1,60026 <1.0 <1.0 0.65 J <1.014.27-5.8 1.10 5,6309/28/2016 5.94

430 66 J<1.0 <1.0 0.70 J 11,0004,900 0.46 J6,297 19.3612/21/2016 4.68 -98.8 0.67

85 J22,000 4,60069 <1.0 <1.0 0.35 J <1.017.83-74.8 0.07 7,5954/10/2017 5.96

130 J1.7 13,000 9202,000 <1.0 <1.0 0.85 J18.92-1.6 0.15 5,8347/6/2017 5.01

33 J22,000 230<1.0 <1.0117 <1.0 0.87 J-147.3 2.22 5,120 21.059/28/2017 6.36

728,600 300<1.0 <1.02,500 <1.0 1.152.1 0.62 5,008 19.2312/14/2017 4.83

1105,659 16.936.38 -96.1 0.123/29/2018

160 J16,000 1,7004/18/2018

42014,000 1,300<1.0 1.52,800 <1.0 <1.0-77.8 0.61 6,852 18.226/20/2018 4.53

9/5/2018

96 J<1.0 9,700 500<1.0 <1.02,400 <1.012.0271.8 0.42 1012/4/2018 5.69

75 400<20 112,280 <1006.5663 17.40127.0 1.09IMW-3 2/21/2002 7.16

3031,620 21.238.39 -213.0 04/2/2002

190120 581,240 <292,380 1740 2,800 21.145/29/2002 5.32 -81.0

36 60021,000460 52.6104 6.3-111.0 2.21 1,370 21.378/9/2002 6.68

24139.2 2869902,640 20.1811/5/2002 6.07 -82.0 0

90 25,000179 15,00067430 <219.11-210.0 0.61 2,39012/9/2002 6.45

2043,310 17.59-148.0 0.671/14/2003 6.86

13,00018.8 9,300 2,90050.93,510 22.94.90 4,810 17.663/4/2003 5.17 -53.0

2 31 <2.039/1/1999MW-10**

29707 13.661/14/2004 7.50 1.3 2.82

28.38/10/2004

19.48 284332/8/2005 7.56

35-135.9 0.07 367 19.445/10/2005 7.59

2619.558/10/2005 6.52

2818.8510/27/2005 7.22

275/18/2006 5.33

27493 19.158/22/2006 6.88

29420 19.6411/14/2006 7.63

18.33 272/13/2007 7.96

3118.408/29/2007 7.65

19.333/4/2008 7.57

18.58 265/20/2008 7.05

2518.537.319/3/2008

3019.2512/2/2008 7.39

2818.963/5/2009 7.35

2 of 22Table 4-1 - ERD Site-Wide Monitoring Wells_040219_QC

VOCs Light HydrocarbonsBiogeochemical ParametersGroundwater Field Parameters

TOC TCE cis-1,2-DCE VC Methane Ethane EthenePCEConductivity Chloride SulfateWell ID TemperatureORP Dissolved OxygenDate PH

(mg/L) (pg/L) (Pfl'L) (pg/L) (P0/L) (ng/L) (ng/L)(”C)(pmhos/cm) (mg/L) (mg/L)(mg/L)(S.U.) (mV)

Full Scale ERD Monitoring Well Data

2018 Annual Report Addendum
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(pg/U
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for natural and 
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^ARCADIS sS?"Table 4-1

25MW-10** 5/19/2009

20.14 288/13/2009 6.85

20.86 2811/18/2009 7.13

17.19 303/9/2010 7.04

19.66 295/26/2010 6.97

2819.368/31/2010 6.14

19.36 2912/6/2010 6.92

2719.443/22/2011 7.07

19.52 286.995/25/2011

287.179/15/2011

2820.5012/22/2011 6.55

17.51 276.964/4/2012

19.65 287.066/13/2012

2719.527.368/30/2012

2819.157.5512/19/2012

2719.986.933/6/2013

2419.627.215/16/2013

2819.437.169/23/2013

2619.5812/16/2013 6.98

2819.724/2/2014 7.16

2619.046.756/11/2014

2619.688/28/2014 6.95

2619.767.0012/8/2014

2619.597.194/7/2015

19.55 266/30/2015 6.86

2619.767.2710/5/2015

2712/21/2015

19.777/6/2016 7.39

2520.237.1312/21/2016

2420.207.167/6/2017

2619.0212/14/2017 6.88

2720.407.063/29/2018

6/20/2018

2619.747.369/5/2018

12/5/2018

1
32 1943<58/14/1998MW-14*

5,2932,210 68313 9.42545.2 1.8 <1.09/2/1999

810 1,3007.7 1,2009.4<0.37 15<5271 11.217.44 28.0 1.011/13/2004MW-14r
1,200 3,1009.8 1,1002.3 22<5 3.45/6/2004

2,20014,000 5,1001.60.37 1 421.9 19.78/10/2004

5,300 6,1005.5 19,0009.2<5.0 0 1.11,760 17.295.04 -23.0 1.9111/17/2004

17,000 3,200 1,2003.5 2.6<0.4 <0.5<1.0 6.71,425 15.926.52 -85.3 0.702/9/2005

4,70018,000 4,8006915 <0.4 415.09 117645/9/2005 6.53 -91.6 0.29

3,9008,600 2,40015 8.26.5 <0.4 1.315.690.82 1,6078/11/2005 6.14 -62.8

13,00012,000 5,20019<0.6 1 19<5.015.466.58 -63.7 0.38 89110/27/2005

6,6004,90024,0005.1<5.0 <0.6 <0.8 8.616.42-62.1 0.24 1,4202/15/2006 6.69

9.4<0.6 <0.8 21<5.05/18/2006 5.72

5,9004,30017,000<0.4 22 12<5.0 1.816.976.90 -51.1 0.42 8808/22/2006

2,2002,5005.3 11,000<0.4 <0.3 7.817.46 <5.00.20 9956.99 -161.111/14/2006

2,0003,7006.1 11,000<0.3 19<5.0 <0.516.606.39 -105.8 0.45 1,5782/13/2007

3.8<0.4 0.4 J 7.85/15/2007
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0.7 3.8 10,000 3,0006.42,339MW-14r 8/29/2007 -39.9 1 99

6.5 3.9 14,0001 J 2,600 1,600<111/27/2007

10<0.46 0.6 4.41,765 15.353/3/2008 6.72 -92.6 2.15

0.4J 11 5 6,300 3,000<0.3 1,6002,618 5.15/20/2008 14.41-0.7 0.476.33

5.8 9,0000.3 4,200 2,1005.3 <0.26 111,6719/3/2008 15.80-84.5 1.666.56

4.8 9,200 4,800<0.1 9.7 2,5001,810 <5.0 <0.216.4012/2/2008 6.54 -150.1 0.77

10,000 4,600<0.28 14 7.4 2,800<5.0 <0.291,834 15.683/5/2009 105.8 0.686.85

9,200 4,7009.7 5.5 2,700<5.0 <0.29 <0.282,669 14.525/19/2009 -19.6 1.076.07

6.1 7,800 3,700<0.28 7.9 2,800<5.0 <0.292,767 15.778/13/2009 6.56 -11.5 0.22

7.3 4.9 10,000 5,700 3,900<0.29 <0.28<5.02,140 18.02-94.2 1.3411/18/2009 6.56

5 9,200 5,900<0.28 5.9 3,500<5.0 <0.292,1250.99 12.163/9/2010 6.59 -33.0

4.5 7,200 5,200 2,700<0.17 6.12.6 <0.212,177-74.0 0.88 14.635/26/2010 6.69

5.9 4,700 2,600<0.17 7.3 5,5003.4 <0.211,748-82.7 0.41 16.348/31/2010 6.50

7.0 5.4 5,400 4,800 2,9002.7 <0.17<0.211,454 17.6112/6/2010 6.75 -95.1 1.41

5.3 5.1 4,700 4,600 2,400<0.172 <0.212,380 16.323/22/2011 6.71 -14.4 1.26

2,500<0.17 6.5 4.6 4,200 4,6002.2 <0.212,527-1.7 0.58 15.975/25/2011 6.65

3,500 1,9002.3 <0.12 4.4 4.0 3,600<0.102,380 16.049/15/2011 6.66 -59.3 1.33

3,200 3,500 2,100<0.08 4.3 3.52.1 <0.142.27 2,373 17.4812/22/2011 6.52 55.6

1,9005.5 3.8 3,000 3,5001.9 <1.0 <1.04/4/2012 6.63 -125.6 1.12 2,195 14.42

2,0005.3 4.0 3,000 3,9001.6 <1.0 <1.00.596/13/2012 6.69 -64.8 2,075 16.29

1,900 2,800 1,3001.5 <1.0 <1.0 4.9 3.9-34.8 0.70 2,038 16.648/30/2012 6.94

3,100 1,3003.5 2,0002.5 <1.0 <1.0 8.47.36 14.2412/19/2012 7.54 116.1 3

4,500 2,700 1,5005.6 3.01.5 <1.0 <1.016.493/6/2013 6.39 -67.0 1.96 2,285

2.2 3,100 2,100 8400.91 J 0.41 J 4.33.1-217.8 -0.16 3,416 16.885/16/2013 6.65

7.0 4.3 3,800 2,400 1,2002.7 <1.0 <1.03,536-9.5 5.30 16.819/23/2013 6.65

5.8 2,000<1.0 8.6 5,700 2,9003.5 <1.00.73 3,380 16.8012/16/2013 6.47 -50.3

1,80030 4,900 2,9003.6 <1.0 <1.0 1116.62-44.8 0.39 5,1554/2/2014 6.57

2,10010 7.6 4,400 3,400<1.0 <1.015.20 4.1-17.5 0.92 4,6406/11/2014 6.36

4,000 2,100 1,400<1.0 10.4 8.43.4 <1.05,383 16.428/28/2014 6.58 -115.6 2.67

2,4006.05 7,400 3,000<1.0 7.444.5 <1.04,281 16.0612/8/2014 6.40 -49.8 1.19

5,500 2,600 1,9007.6 6.593 <1.0 <1.05,720 15.514/7/2015 6.59 -33.0 0.62

1,4005.9 3,800 2,400<1.0 7.54.5 <1.00.59 6,214 15.926/30/2015 6.40 2.6

2,700 2,7006.8 6,600<1.0 <1.0 6.82.8-12.8 1.65 6,715 15.9610/5/2015 6.37

5,800 2,300 2,2007.2 6.03.9 <1.0 <1.015.5412/21/2015 6.66 112.2 1.17 6,103

2,300 2,1007.5 5,000<1.0 9.44.2 <1.05.27 5,575 16.673/31/2016 6 44 -22.3

15.95-35.3 0.40 5,4647/6/2016 6.60

6.2 4,800 2,300 1,900<1.0 7.6<1.06,055 12.47 4.59/28/2016 6.20 23.2 0.65

5.5 3,600 2,200 1,800<1.0 7.7<1.05,448 16.93 3.64/10/2017 6.28 -16.9 0.56

4,000 2,4009.8 7.0 3,100<1.017.81 < 10 <1.0-118.2 2.93 4,9009/28/2017 6.65

12/13/2017

2,1006.1 3,400 2,400<1.0 8.5<1.016.14 2.73/29/2018 6.67 -15.9 0.21 5,174

2,000 1,90010.2 7.3 2,200<1.02.8 <1.06.72 4,934 18.329/5/2018 4.1 3.06

12/5/2018

0.34 6.20.37 0.528/9/2004MW-15

70 0 1.611/17/2004MW-15r

1.3 <0.3<0.4 <0.52/8/2005

2<0.4 <0.5 15/9/2005

<0.4 <0.5 1.3 7.38/12/2005

<0.6 <0.8 1.6 7.710/28/2005

<0.6 <0.6<0.8 <1.42/16/2006

<0.3 <0.3 1.3 5.68/21/2006
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MW-15r <0.3 1.2 48/28/2007

0.57 0.75 0.68<0.269/4/2008

<0.28 0.97 2.1<0.298/12/2009

0.66 J<0.17 2.8<0.218/30/2010

2.3<0.12 0.84 J<0.109/15/2011

<1.0 <1.0 <1.0<1.09/6/2018

0.34 0.360.520.378/9/2004

0 1 00MW-16r 11/17/2004

<0.5 <0.7 <0.3<0.42/8/2005

<0.7<0.5 <0.3<0.45/9/2005

<0.5 <0.7 <0.3<0.48/12/2005

1.3 J 1.60.7 J<0.610/28/2005

1.1<0.6 <0.8 <1.42/16/2006

<0.2 <0.2<0.3 <0.38/21/2006

0.7 0.60.5<0.48/28/2007

0.52 0.71 0.67<0.269/4/2008

0.84 0.69<0.29 0.658/12/2009

0.65 J0.58 J 0.67 J<0.218/30/2010

0.70 J<0.10 0.42 J 0.58 J9/15/2011

0.49 J 0.34 J<1.0 0.54 J4/4/2012

0.31 J0.50 J 0.56 J<1.08/31/2012

0.53 J0.79 J 0.35 J<1.03/5/2013

0.63 J 0.54 J 0.37 J<1.09/24/2013

1.10.43 J<1.0 1.14/2/2014

0.43 J <1.0<1.0 0.60 J8/28/2014

<1.00.434 J <1.0<1.04/8/2015

<1.00.55 J 0.39 J<1.010/1/2015

<108J 4J<104/8/1997

27<51.8J <2.0<1.0 1.930.9 5.19/3/1999

0.360.37 7 2.98/10/2004

08.3 3.8011/17/2004MW-20r

8814,000 5403.4 <0.3<5.0 <0.4 4.216.67 296977.01 -22.2 0.192/9/2005

210<0.3 16,000 1,700336 10 <0.4 1115.576317.09 51.8 0.375/9/2005

4.2 <0.35.4<0.47700.348/10/2005 6.89 -2.5

<0.62.6 3<0.610/28/2005

<0.62.6 2.7<0.62/15/2006

2.2 <0.2<0.4 18/22/2006

<0.22.2<0.3 1.12/12/2007

<0.21.9<0.4 1.18/28/2007

3.5 <0.22<0.46 23/3/2008

2.5 <0.23<0.26 1.39/4/2008

1.9 <0.17<0.29 1.33/5/2009

2.7 0.31<0.29 28/12/2009

<0.29 1.2 2.3 0.32 J3/9/2010

<0.21 1.1 2.8 <0.118/30/2010

<0.04<0.21 1.2 2.23/22/2011

0.26<0.10 1.1 2.49/16/2011

<1.00.64 J 2.31.24/3/2012

3.1 0.39 J<1.0 1.08/30/2012

0.21 J1.6<1.0 1.33/6/2013

u
5 of 22Table 4-1 - ERD Site-Wide Monitoring Wells_040219_QC
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0.17 J1.1 1.49/24/2013MW-20r

1.3 0.73 J<1.0 1.54/2/2014

<1.0 0.92 J 1.1 <1.08/28/2014

1.24 1.23 <1.0<1.04/8/2015

0.38 J 0.57 J <1.0<1.010/5/2015

<1.0<1.0 1.1<1.09/28/2016

2.6 <1.0<1.0 0.41 J9/27/2017

15 4.9 0.360.37MW-21 8/9/2004

3808 11 1.4 2,100 200<0.42,747 15.810.77-54.1MW-21 r 8/11/2005 5.52

2.5 7.7 1.2<0.63/1/2006

2.1 8.2 <0.2<0.48/22/2006

<0.21.1 4<0.32/12/2007

0.81.2 7<0.48/28/2007

4.3 0.7<0.46 2.33/4/2008

0.92<0.26 1.1 7.29/4/2008

7.5 0.75<0.29 1.73/5/2009

0.72<0.29 0.79 6.28/12/2009

0.71 J<0.29 0.89 J 3.63/9/2010

2.9 0.61 J<0.21 0.59 J8/30/2010

0.66 J<0.21 1.4 63/22/2011

<0.10 0.41 3.2 0.869/16/2011

0.67 J0.43 J 0.36J 24/3/2012

3.3 1.2<1.0 0.29 J8/30/2012

0.82 J<1.0 <1.0 23/5/2013

0.61 J0.77 J 5.8<1.09/24/2013

4.50.91 J 7.9<1.04/2/2014

5.7 0.72 J<1.0 1.18/28/2014

3.67 0.645 J<1.0 1.354/8/2015

1.3<1.0 <1.0 2.710/1/2015

<0.7 <0.3<0.5<0.48/12/2005MW-22r

<0.2<0.2<0.3 <0.38/21/2006

<0.20.4 <0.21.28/28/2007

0.38 <0.23<0.26 <0.229/4/2008

<0.17<0.28 <0.20<0.298/12/2009

<0.11<0.17 <0.16<0.218/30/2010

<0.11 <0.10<0.10 <0.129/15/2011

<0.3<0.7<0.4 <0.58/12/2005MW-25r
<0.2 <0.2<0.3 <0.38/21/2006

<0.2<0.2<0.4 <0.38/28/2007

<0.23<0.22 <0.24<0.269/4/2008

<0.17<0.28 <0.20<0.298/12/2009

<0.11<0.21 <0.17 <0.168/30/2010

<0.12 <0.11 <0.10<0.109/15/2011

------------ T" <0.2 <0.20.7 <0.3<58/28/2007MW-26

<0.230.55 <0.22 <0.24<5.09/3/2008

<0.20 <0.17<0.29 <0.28178/13/2009

0.56 J <0.16 <0.11<0.17118/31/2010
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<0.12 <0.11 <0.10149/15/2011

0.16 J8/30/2012

0.35 J <1.0 <1.02.212/19/2012

<1.0<1.0 <1.07.6 0.62 J9/20/2013
<1.00.38 J <1.05.9 18/27/2014

<1.0 <1.0 <1.017 0.41 J10/1/2015

110 2J 2J<58/14/1998MW-27
<5.0 252.3J120 1.4J1.3 <1.0888 20.80 429/2/1999 418.0 0.246.43

1,00015 16,000 1602.1 5.5561 0.37<208/10/2004

2,20019,000 7100 4.5 3110 01,610 17.784.2611/17/2004 -73.06.21
420940<0.5 3.5 1.3 5,30014 <0.41,351 16.270.468/11/2005 -51.45.90

591,104 15.82-114.5 0.1710/27/2005 6.03

282/15/2006

1905/18/2006 5.38

9.9 4.5<0.35.8 <0.48/22/2006

<5.011/14/2006

<0.3 1.7 1.3<0.48/28/2007

<0.22 1.5 1.6<0.269/4/2008

<0.28 0.73 0.87<0.298/12/2009

1.2<0.21 <0.17 1.18/30/2010

<0.12 32 3.4<0.109/16/2011

5.7<1.0 4.4<1.08/30/2012

<1.0 0.47 J 0.65 J<1.09/24/2013

<1.0 0.87 J 1.1<1.08/28/2014

0.41 J 0.41 J<1.0 <1.010/1/2015

19 4J<5 158/14/1998
1041843.512 173.6 <1.020.518.001,207383.0 1.799/3/1999 6.95

2.32.6 0.470 378/10/2004
2.30.37 2.3 148/10/04 (DUP)

17 3.10 2.611/17/2004MW-28r
32.5 17011/17/04 (DUP)

16 1.7<0.4 2.12/8/2005

1.515<0.4 2.22/8/05 (DUP)

<0.82 14<0.45/9/2005

<0.82 14<0.45/9/05(DUP)
170 3904213 1.9<0.4 2.95.91,497 14.050.356.84 183.78/11/2005

2.617<0.6 3.410/28/2005

3.316<0.6 2.910/28/05(DUP)

16 2.1<0.6 2.7<5.02/15/2006

16 1.6<0.4 2.48/22/2006

1.612<0.4 2.5<5.08/22/06(DUP)

<0.3 1.6 10 1.42/12/2007

10.2 1.2<0.4 3.58/28/2007

1.3<0.4 3.8 118/28/07 (DUP)

1.2<0.46 5 123/4/2008

12 1.4<0.46 5.33/4/08 (DUP)

<0.26 11 1.44.79/4/2008

<0.26 1.34.5 119/4/08 (DUP)

<0.29 14 1.44.73/5/2009

<0.29 13 1.74.63/5/09 (DUP)
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1.25.9 13MW-28r 8/12/2009

6 13 1.4<0.298/12/09 (DUP)

4.9 10 1.3<0.293/9/2010

1.56.5 12<0.218/31/2010

6.5 12 1.6<0.218/31/10 (DUP)

6.9 1.311<0.213/22/2011

6.4 10 1.3<0.109/15/2011

6.2 9.8 1.3<0.109/15/11 (DUP)

6.2 9.2<1.0 0.90 J4/3/2012

6 8.7<1.0 0.78 J4/3/2012 (DUP)

5.1 9.1 1.2<1.08/31/2012

4.9<1.0 9 1.28/31/2012 (DUP)

6.8 8.9<1.0 1.13/5/2013

5.9<1.0 6.9 0.93 J9/23/2013

4.7<1.0 5.8 3.14/2/2014

4.5 6.2 1.0<1.08/28/2014

4.6<1.0 6.4 <1.08/28/2014 (DUP)

2.65<1.0 4.84 0.638 J4/8/2015

5.3 0.48 J<1.0 4.510/1/2015

5.4<1.0 4.5 0.47 J10/1/2015 (DUP)

7.2 <1.0<1.0 5.23/30/2016

<1.0 7.1 5.2 <1.03/30/2016 (DUP)

<1.0 4.9 4.6 <1.09/28/2016

3.7 4.0 <1.0<1.04/7/2017

3.6 4.0 <1.0<1.04/7/2017 (DUP)

5.2 4.9 <1.0<1.09/28/2017

<1.0 5.5 4.9 <1.09/28/2017 (DUP)

<1.0<1.0 4.3 3.86/20/2018

4.9 <1.0<1.0 4.412/4/2018o 27 201.9 1.2 <5.0 <2.018.7 1MW-28D 8/31/1999

0.34 0.362.9 0.528/10/2004

<0.7 <0.35.1 3.7 <0.5487 14.278/10/2005 7.92 262.5 2.89

<0.7 <0.33.6 <0.58/10/05(DUP)

<0.2 <0.2<5.0 2.9 <0.38/22/2006

<0.22.8 0.4 <0.2<58/28/2007

<0.24 <0.23<5.0 3.2 0.599/3/2008

<0.24 <0.232.9 0.749/3/2008 (DUP)

0.23 <0.172.9 0.48<5.08/12/2009

0.21 J <0.112.9 0.44 J<1.08/31/2010

<0.10<0.110.50 J 3 0.41 J9/15/2011

0.30 J <1.01.5 0.41 J4/3/2012

<1.02.4 0.52 J <2.0<1.08/30/2012

2.3 <2.0 <1.00.45 J8/30/2012 (DUP)

2.7 <2.0 <1.00.62 J3/5/2013

2.2 <1.0 <1.0<1.0 0.47 J9/23/2013

<1.01.9 0.50 J <1.0<1.04/2/2014

<1.01.5 0.49 J <1.01.28/28/2014

1.44 <1.0 <1.00.411 J4/8/2015

<1.01.39 0.418 J <1.04/8/2015 (DUP)

<1.01.5 0.45 J <1.02.110/1/2015

1.6 <1.0 <1.00.29 J9/27/2016 2.7
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(pg'L) (ng/L)(mg/L) (pg'L) (pg'L) (pg'L) (ng/L)(mg/L)(pmhos/cm) (mg/L)(mg'L) fC)(S.U) (mV)
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0.36 J <1.0 <1.0MW-28Dr 9/27/2016 (DUP)

<1.00.42 J <1.01.6 1.69/28/2017
<1.0 <1.0 <1.01.29/6/2018

<1.0 <1.0 <1.01.39/6/2018 (DUP)

1.8 <0.3 <0.2<0.32/13/2007MW-29r
3 0.3 <0.2<0.48/28/2007

<0.224.6 0.57<0.463/4/2008

<0.234.8 1<0.269/4/2008

3.1 2.2 <0.17<0.293/5/2009

2.9<0.29 2.4 <0.178/13/2009

1.5 <0.17<0.29 33/9/2010

0.96 J 2.5 <0.11<0.218/31/2010

0.92 J 3.2 <0.04<0.215/25/2011

1.9 6.3 <0.10<0.109/15/2011

1.2 <1.00.47 J 4.3(21.5-23) 4/3/2012

1 <1.00 30 J 3.64/3/2012(26.5-28)

0.95 J <1.0<1.0 4.18/31/2012

1.5 7.3 <1.9<1.03/5/2013

1.2 8.3 0.36 J<1.09/23/2013

<1.0 0.66 J 4.7 <1.04/2/2014

0.68 J 5.7 <1.0<1.08/28/2014

0.68 J 5.3 <1.0<1.08/28/2014 (DUP)

5.63 <1.0<1.0 <1.04/8/2015

5.4 <1.0<1.0 0.45 J10/1/2015

8.9 10.37 448/9/2004MW-29D

1.253 12011/17/2004MW-29Dr

3.355 21<0.42/8/2005

64 12 15.2 <0.45/9/2005

70 12 1.2<0.44.88/10/2005

0.946 11<5.0 <0.610/27/2005

12 <0.6<0.6 452/16/2006

0.846 11<0.65/18/2006

<0.239 8.8<0.4<5.08/22/2006

<0.29.4<0.4 2911/14/2006

9.2 <0.2<0.4 2911/14/06(DUP)

9.9 <0.2<0.3 312/12/2007

<0.210<0.3 322/12/2007(DUP)

1.111<0.4 355/15/2007

1.211<0.4 355/15/2007 (DUP)

11 1.1<0.4 26<58/28/2007

1.311<1 2611/27/2007

1.21126<111/27/07 (DUP)

1.6<0.46 27 143/4/2008

13 1<0.3 205/20/2008

2<0.3 13205/20/2008 (DUP)

<0.26 17 1.8<5.0 119/3/2008

1.5<0.2 7.6 1812/2/2008

<0.29 20 1.7103/5/2009

<0.29 16 1.5115/19/2009

2.4<0.29 1911<5.08/12/2009
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2MW-29Dr 11/18/2009

10 18 2.2<0.29

8.6 18 2.5<0.29

9 2.619<0.29

6.4 2.523<0.21

6.3 23 2.4<0.215/26/2010 (DUP)

4.7 2.719<1.0 <0.218/31/2010

6.2 2.216<0.2112/7/2010

6.1 16 2.2<0.21

<0.17 0.63 J <0.11<0.21(61-62.5)

0.57 J <0.11<0.17<0.21(66-67.5) 12/7/2010

0.75 J <0.11<0.17<0.21(71-72.5) 12/7/2010

2.35 15<0.213/22/2011

5 15 2.3<0.213/22/2011 (DUP)

4.5 18<0.21 2.45/25/2011

4.2 17 2.1<0.215/25/2011 (DUP)

6.5<0.10 14 1.80.64 J9/15/2011

5.1 11 1.7<0.1412/22/2011

4.8 15 1.8<0.14

2.8 15 1.7<1.0

3.8 2.4<1.0 176/13/2012

3.7 2.3<1.0 17

1.9<1.0 4.9 15<1.0

1.7<1.0 4.3 1612/19/2012
16 1.8<1.0 4

1.8 18 2.6<1.0

1.83 14<1.05/16/2013

47 3<1.0 57<1.09/23/2013

3.312 44<1.012/16/2013

3.1<1.0 11 43

105.6 36<1.0

5.8 36 11<1.0

32 2.6<1.0 5.7

2.85.6 33<1.06/11/2014 (DUP)

3.44.2 28.6<1.0 <1.08/28/2014

2.2424.2<1.0 9.1312/8/2014

2.3526.1<1.0 9.8112/8/2014 (DUP)

2.882110.1<1.04/8/2015

2.629.17 19.6<1.04/8/2015 (DUP)

426.6<1.0 1.66/30/2015

3.120<1.0 1.50.44 J10/5/2015

4.327.5<1.0 412/21/2015

30 4.5<1.0 93/30/2016

5.826.92.5<1.07/6/2016

22.9 3.8<1.0 3.20.33 J9/28/2016

21.6 3<1.0 3.49/28/2016 (DUP)

3.5<1.0 4.2 31.112/21/2016

2.829.6<1.0 4.112/21/2016 (DUP)

2.6<1.0 10.8 20.14/7/2017

10.8 11.5<1.0 0.32 J7/5/2017

17.7<1.0 41.52.5<1.09/28/2017

25.1 14.4<1.0 2.712/13/2017
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VOCs Light HydrocarbonsBiogeochemical ParametersGroundwater Field Parameters

VC Methane Ethane EtheneTCE cis-1,2-DCETOC PCESulfateConductivity Temperature ChlorideDissolved OxygenORPWeil ID Date pH

(ng'L)(MB/L) (MB/L) (nfl/L)(mg/L)(mg/L)(pmhos/cm) (°C)(mfl/L)(S.u.) (mV)

12/22/2011 (DUP)

4/3/2012

12/19/2012 (DUP) 

3/6/2013

12/16/2013 (DUP) 

4/2/2014

3/9/2010 (DUP) 

5/26/2010

11/18/2009 (DUP)

3/9/2010

12/7/2010 (DUP) 

12/7/2010

6/13/2012 (DUP) 

8/30/2012

4/2/2014 (DUP)

6/11/2014
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2.7 14.424.7MW-29Dr 12/13/2017 (DUP)
3.811.1 20.3<1.03/29/2018
4.111.4 19.4<1.03/29/2018 (DUP)
9.76.1 59.2<1.06/20/2018

5.9 10.161.6<1.06/20/2018 (DUP)
7.56.3 55.1<1.00.52 J9/5/2018

6.4 19.330.0<1.012/4/2018

11 28 296.48/10/2004
15 22 41<1.911/17/2004

<2.4 7.5 17<1.92/8/2005
104 2245/9/2005

12 19 52<0.48/12/2005

1.7 1.7 1.21.310/28/2005
5.5 8.9 154.72/16/2006

<0.6<0.8 <1.4<0.65/18/2006

6.9 33142.18/21/2006
3.6 4.3 6.72.111/14/2006

2010 132.42/12/2007
133.6 7.64.15/15/2007

8.8 17 25<0.48/28/2007
124.8 5.71 J11/27/2007

7.3 113.3 4.63/4/2008
15102 85/20/2008

13 268<0.269/4/2008
104.6 5.20.212/2/2008
20118.01.13/5/2009
3.12.51.9 3.85/19/2009

8.7 156.80.558/12/2009
5.2 8.41.5 5.611/18/2009

0.75 J2.3 1.623/9/2010
167.71.3 6.35/26/2010
198.6<0.21 4.58/30/2010

17 D7.8 D4.8 DJ<1.18/30/2010 (diluted)
2.71.60.39 J 1.612/7/2010

1.5 2.32.6 1.63/22/2011
9.36.13.725/25/2011

<0.10<0.113.2 1.59/15/2011
5.22.83.31.412/22/2011
148.10.84 J 64/4/2012

11 D 23 D<5.0 8.1 D6/13/2012 (dil.)
27 D10 D<2.0 6.6 D8/31/2012 (dil.)
5.94.23.9<1.012/19/2012 (dil.)
106.60.56 J 4.63/6/2013 (dil.)
117.30.52 J 4.55/16/2013 (DUP, dil.)

7.3 110.52 J 4.65/16/2013 (dil.)
178.6<2.0 5.59/24/2013 (dil.)

5.8 14<2.0 3.912/16/2013

20<2.0 3.02.44/2/2014 (dil.)
13<2.0 4.5 4.86/11/2014 (dil.)
13<2.0 7.34.58/28/2014 (dil.)

2.880.775 J<1.0 <1.012/8/2014
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Light HydrocarbonsVOCsBiogeochemical ParametersGroundwater Field Parameters

VC Methane EtheneTCE cis*1,2-DCE EthaneTOC PCESulfateDissolved Oxygen Conductivity ChlorideTemperatureORPWell ID Date pH

(PB'l) (MS/L) (ng/L) (ng/L)(pg/L) (P0«-)(mg/L)(mg/l)(mg/L)(mg/L) (pmhos/cm) (°C)(S.u.) (mV)

Full Scale ERD Monitoring Well Data
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3.09 6.862.160.874 J4/8/2014MW-32
10.85 5.30.75 J6/29/2015
31.623.414.1210/1/2015
20.58.5 110.98 J12/21/2015
104.1 51.83/30/2016
156 7.30.67 J7/6/2016

7.5 14.45.80.25 J9/27/2016
8.83.2 40.31 J12/21/2016

<1.00.43 J <1.01.64/7/2017
0.46 J <1.0 <1.01.54/7/2017 (DUP)

7.15.7 11.21.67/5/2017
1.5 2.4 5.5<1.09/27/2017
2.3 3.6 7.8<1.012/13/2017
1.3 1.4 <1.00.97 J3/29/2018
3.6 4.3 5.11.46/20/2018
1.9 6.12.7<1.09/6/2018

<1.0 <1.0 <1.02.112/4/2018

MW-32D
<1.0<1.0 0.24 J 0.29 J12/30/2015(43-44.5)
<1.00.23 J 0.34 J<1.012/30/2015(49-50.5)
<1.0<1.0 0.23 J 0.40 J12/30/2015(55-56.5)
<1.0<1.0 0.28 J 0.47 J12/30/2015(61-62.5)
<1.0<1.0<1.0 <1.07/6/2016
<1.0<1.0<1.0<1.09/27/2017

<1.0 <1.0<1.0 <1.09/6/2018

<5<510J <10560<5.027.9 1.38/31/1999MW-34*
28 4289<1.8230 7.3<1.9<514.1587824.3 4.111/13/2004 7.66

1,4001,10019<16.5<1 230<55/6/2004
76 883201.8321.9 200<5.03.18/10/2004
95 2,1001,700<1.647<1.9 17013017.961,910-31.0 2.095.1111/17/2004

93012,000 2,700<1.635120<5.0 <1.92415.959170.436.26 -10.92/9/2005
1,3004,70024,000120 <2<2 63318826 13.93-80.5 0.445/9/2005 6.28
3901,8007,100100 4.3<0.4 646.615.3287511.8 0.438/11/2005 6.32

2,100 1,10021,0001171<0.6 1.86.615.421,090-117.7 0.165.6310/27/2005

<1.012/6/2005
1,20022,000 2,1008.8351.9<0.64016.061,485-3.6 0.292/15/2006 6.12

1434<0.6 1.4335.265/18/2006
4,0002,80014,000140 19<0.4 15<5.015.96822-126.5 0.266.228/22/2006

1,800 56018,000111202.5<0.4<5.017.848350.206.31 -50.811/14/2006
80020,000 3,000120 11<0.3 3.3<5.016.22836-68.6 0.446.282/13/2007

15130<0.4 2.75/15/2007
1,0002,40017,00015<0.4 1.2 100<516.981,410114.5 0.776.378/29/2007
1,3002,90020,00020100<1 1.411/27/2007

2587<0.46 1.616.081,339-89.6 0.703/3/2008 6.96
2,2003,50012,00025<0.3 862<5.014.771,24278.56.66 0.485/20/2008
3,4004,60016,00032<0.26 800.7<5.014.501,14814.56.56 1.629/3/2008

4,500 5,70013,00034<0.2 0.60 60<5.016.081,2156.92 -138.5 0.3812/2/2008
6,00013,000 4,90043100<0.29 1.8<5.016.241,21647.03/5/2009 6.97 0.55
3,6003,8009,50032<0.29 780.65<5.014.871,65294.26.77 0.815/19/2009
2,60016,000 1,1001613<0.29<5.0 <0.2815.711,648-34.76.28 0.528/13/2009
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Light HydrocarbonsVOCsBiogeochemical ParametersGroundwater Field Parameters

MethaneTCE cis-1,2-DCE VC Ethane EthenePCESulfate TOCTemperature ChlorideDissolved Oxygen ConductivityORPWell ID Date pH

(PB'U(pb'L) (Pfl'L) ("fl/L) (na'L)(pg'L)(PB/L>(mg/L) <mg/L)fC) (ma'L)(ma'i) (pmhos/cm)(mV)(S.U.)

Full Scale ERD Monitoring Well Data
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21,000 3,800 15,00029<0.28 13<5.0 <0.290.73 1,4266.69 -95.8MW-34* 11/18/2009
20 17,000 4,200 16,000<0.28 7<5.0 <0.290.87 1,869 12.83-67.83/9/2010 6.66
23 14,000 3,700 16,0000.20 J 11<2.0 <0.211.18 1,703 14.856.77 -34.85/26/2010
28 12,000 3,800 13,00016<0.173.2 <0.211,526 16.040.4446.56.568/31/2010
33 13,000 4,200 13,00023<0.171.5 <0.211,338 17.630.76-114.96.7612/6/2010

6,200 2,70031 14,000<0.17 161.6 <0.2115.727.10 1,6466.47 102.93/22/2011
31 6,300 3,200 13,00024<0.171.7 <0.210.28 16.161,85513.96.785/25/2011

2,000 14,00023 41 4,200<0.123.6 <0.102.11 17.601,556-59.99/15/2011 6.86
34 3,100 1,700 13,000<0.08 171.7 <0.1417.941.52 1,426191.36.6112/22/2011
29 2,400 1,400 9,300<1.0 291.0 <1.014.370.84 1,504-120.86.674/4/2012
30<1.0 29<1.014.370.84 1,5046.67 -120.84/4/2012 (DUP)

8,7001,400<1.0 40 1,300411.4 <1.016.220.44 1,431-45.96.716/13/2012
8,1001,600<1.0 47 46 1,8000.64 J <1.01.93 18.681,3417.18/30/2012 7.02
6,8001,400<1.0 57 1,200412 <1.017.000.46 1,2957.912/19/2012 6.82
3,70020,000 2,500<1.0 2 4.929 <1.016.543.35 1,425-106.93/6/2013 5.67
14,0002,8008.5 19,0000.26 J 4.2<1.0216.330.24 1,619-260.46.435/16/2013

2,600 18,00012,000<1.0 6.7 192 <1.016.361,43019.606.90 -51.79/23/2013
5,600 3,40024,000<1.0 <1.01.12.2 <1.015.641,4500.456.08 -50.812/16/2013

8,00019,000 5,30037<1.0 5.53 <1.016.330.91 1,799-220.24/2/2014 6.84
4,300 12,00013,00019<1.0 152.9 <1.015.090.81 1,7286.59 -41.26/11/2014

4,40011,000 1,60027.20.79 J 34<1.05.416.831,926-80.1 2.286.618/28/2014
1,500 11,0007,6008.15< 1.0 4.893.8 <1.016.642,1230.686.27 -61.312/8/2014
1,600 9,0005,20014.9< 1.0 8.741.9 <1.014.194,2301.936.60 -39.54/7/2015
1,000 7,5003,50020.40.27 J 18<1.04.03,263 15.330.47-2.26/30/2015 6.34
3,200 7,10019,0009.4<1.0 2.52.0 <1.02,173 15.8210.37-30.810/5/2015 6.20

4,7001,60015.8 17,00012.7<1.01.1 <1.016.251,6040.216.53 70.112/21/2015
2,300 9,40021.9 12,00012.2<1.01.8 <1.02,015 16.330.826.87 -65.63/31/2016
3,900 66020,0000.64 J 1.4<1.019 <1.016.111,5170.206 64 -156.07/7/2016
1,900 5,70013,00016.77.6<1.0 <1.01.512.460.59 2,15814.99/28/2016 6.21

14,0002,60013,00016.9<1.0 6.9<1.01.918.300.7 1,844-120.512/21/2016 6.94
9,5009,000 1,80012.67.9<1.0 <1.02.216.672,412-57.9 0.316.544/10/2017
1,60085010.3 17,000<1.0 6.82.3 <1.016.731,9380.076.40 -4.97/6/2017
7,30090020.6 14,00011.7<1.0<10 <1.017.931,942-166.2 3.146.469/28/2017
72027012,0001.81.7<1.0 0.32 J7602,304 18.290.895.35 62.512/14/2017

4,600 4,70020,0002.91.2<1.02.0 <1.015.681,967-67.9 0.306.643/29/2018

6/20/2018
11,00011,000 2,20012.68.9<1.0<1.01.618.161,9080 646.91 -70.09/5/2018

12/5/2018

27 54<2.0<5.02.9 0.8J1.315.518.609125.487.30 331.08/31/1999
5.3 1.40.37 48/10/2004

01.80 111/17/2004
<0.32<0.4 1.32/8/2005
<0.32<0.4 165/9/2005
1.14.1<0.4 2.94.38/10/2005

<0.62.5<0.6 1.4<5.010/27/2005
<0.62.4<0.6 1.42/15/2006
<0.23.7<0.4 2.1<5.08/22/2006

210<0.4 1.1<58/28/2007
2.99.1<0.26<5.0 19/3/2008
3.7<0.29 11<5.0 1.48/13/2009

3.5<0.29 1.2 118/13/09 (DUP)
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Light Hydrocarbons VOCsBiogeochemical ParametersGroundwater Field Parameters

Methane EtheneTCE cis-1,2-DCE VC EthaneTOC PCESulfateConductivity Temperature ChlorideDissolved OxygenORPWell ID Date pH
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3.51.6 11MW-34D 1.28/31/2010
11 3.21.9<0.100.88 J9/15/2011

2.62.4 11<1.04/4/2012
2.19.31.90.21 J4/4/2012

0.96 J8/30/2012
3.12.7 14<1.012/19/2012
3.43.1 14<1.03/5/2013

16 3.73.6<1.01.59/23/2013
153 141.5 <1.04/2/2014

15.12.3 4.61.6 <1.08/28/2014

10.81.4 5.1<1.04.210/5/2015

3.6 10.5 3.94.0 <1.09/28/2016

1.9 15.5 4.9<10 <1.09/28/2017

16.93.8 4.92.7 <1.09/5/2018

5.03.8 16.8<1.09/5/2018 (DUP)

T <5 599<100150 <250<5027.3 1.19/3/1999MW-35
5.54.60.37 118/10/2004

8.64.3 26011/17/2004

16 86.1<0.42/8/2005

75 11<0.45/9/2005
2,1002,800 3,6009.5<0.4 6 218.216.510.62 9506.65 -34.88/11/2005

9.9 6.2<0.6 6<5.010/27/2005

2.512/6/2005
5.28.12.95.3 <0.62/15/2006

<5.06455/18/2006

7.5231.8<5.0 <0.48/22/2006
3.99.9<0.3 1.52/13/2007

7 4.40.6<0.48/28/2007

13 5.10.5<0.463/3/2008
4.7<0.22 9.1<0.269/4/2008

6.619<0.29 0.303/5/2009
4.311<0.29 <0.288/12/2009

9 4.4<0.28<0.293/9/2010

12 4.4<0.21 <0.178/30/2010

12 4.8<0.17<0.213/22/2011

4.613<0.10 <0.129/16/2011
3.012<1.0 0.20 J4/3/2012

4.214<1.0<1.08/30/2012

12 3.0<1.0<1.03/5/2013
3.512<1.0<1.09/24/2013

12 16<1.0<1.04/2/2014
3.08.7<1.0 <1.08/28/2014

4.010.2<1.0 <1.04/8/2015

2.6<1.0 0.56 J 10.110/1/2015

2.05.4<1.0 <1.09/28/2016

8.2 2.6<1.0 <1.09/27/2017

199<5<2500 <1000<500 44,00036.6 1.49/3/1999MW-36*
260,00056,000550 13,000<74 1,40028,000<512.158167 04 -3.71/13/2004 0.96
200,00078,000490 18,000<74 3,20013,000<55/6/2004

120,00054,000350 16,0001,9007428.6 13,00023.38/10/2004
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Table 4-1 - ERD Site-Wide Monitoring Wells_040219_QC

VOCs Light HydrocarbonsBiogeochemical ParametersGroundwater Field Parameters

VC Methane EthaneTCE cis-1,2-DCE EtheneTOC PCESulfateDissolved Oxygen Temperature ChlorideConductivityORPpHWell ID Date

(M8'L) (ng/L)(gg'i) (pg/L) (ng'L)(pg'L)(mg/L)(mg/L) (°C) (mg/L) (mg/L)(pmhos/cm)(S.U.) (mV)

Full Scale ERD Monitoring Well Data

2018 Annual Report Addendum

Ortho Clinical Diagnostics. Raritan, New Jersey

(66-67.5)

(70-71.5)

(pg'U

ECT

Design & Consultancy
for natural and
built assets



(4ARCADIS SsF"Table 4-1

12,000 97,000 120,0001,040MW-36* 11/17/2004
12,000 84,0008,300 9,300 370 60,00080 <76270.37 19.291,2712/9/2005 6.19 21.8

190,00012,000 13,000 440 19,000 110,00027 <76350.31 18.331,0696.20 63.95/9/2005

4,100 360 7,800 82,000 40,00019,000<3870.58 19.12 1801,049177.38/11/2005 5.99

23,000 370 22,000 170,000 97,0004,000<110<5.00.40 19.67 291,08571.110/27/2005 6.22

1.312/6/2005
22,00022000 310 170,000 68,0003700<5.0 <1100.31 19.66 1801,3706.32 126.82/15/2006

300 14,000 160,000 92,00021000 5000<110242306.295/18/2006

18,00018000 930 330 160,000 120,000<5.0 <380.44 19019.4119.3 1,0068/22/2006 6.11

19,00017000 460 170,000 140,0006600<5.0 <380.62 19.56 1809864.711/14/2006 6.48

15000 23,000 240,000 160,00011000 5805.2 <292400.54 18.941,0632/13/2007 6.26 -12.8

9000 21000 570<385/15/2007

330,000 180,000680 16000 630 27,000<5 <921.28 22.85 2301,2575.98 114.58/29/2007

19000 1700 260,000 280,000460 24,0006 <20011/27/2007

8400 1200120<0.462.31 3,309 16.32-88.73/4/2008 6 66

730 830 350,000 1,300,0008 16,00039 <396017.420.51 2,5756.22 -38.25/20/2008

260,000 320,00046 20000 2900 22,000<5.0 <2.619020.301.76 1,0496.51 -97.89/3/2008

21,000 270,000 190,000<30 17000 1600<5.0 <3424019.670.62 1,10112/2/2008 6.50 -118.7

640,0002200 24,000 390,000<28 1300014 <2967017.511.04 2,2466.51 -70.83/5/2009

300,00020,000 300,000120 12000 33005.1 <2945017.061.68 1,5226.56 -17.55/19/2009

640,00020,000 330,000<28 4800 2400<5.0 <293201,362 19.84-43.9 0 448/13/2009 6.44

370,0001100 26,000<5.0 17 3000<1437021.090.99 1,55311/18/2009 6.57 -55.1

350,000150 210 28,000<5.0 6<1.424014.071.18 5,1283/9/2010 6.42 19.6

66,000150 120 180,0004.3<2.0 <0.2121017.731.66 1,4466.61 67.15/26/2010

31,00033 35 46,0004.13.2 <0.213201,223 18.940.546.47 -105.88/31/2010

40,00052 2,600 41,0001.5 373 <0.2118.84 2701,114-122.6 0.7312/6/2010 6.55

21,000 24,00046 53 1,4002.51.9 <0.218401,957 16.381.153/22/2011 6.76 -32.4

12,000990 17,00096 46<0.21 6.1<1.018.15 752,4060.115/25/2011 6.49 8.3

58,000 8,30097<0.10 16 580 E1.415018.841,9196.52 -53.5 0.189/15/2011

n 550 D 84 D<1.0 15D1.415018.840.18 1,9196.52 -53.5

110 5,5004,600 E 12001.3 <1.419.13 4101,5706.37 48.0 1.02

22,0005,500 68,0004,600 D1.34101,570 19.131.026.37 48.0

14,0004,600 50,0002100 66 J1.0 <100 120014.37 4202,179-48.9 1.106.54

4,600 50,000 14,00089 J<100 600 28001.04202,179 14.376.54 -48.9 1.10

110,000 28,000<130 8,1004500 D 1700<502.018.55 5301,577-4.3 0.546.61

110,000 28,0002500 D 160 D 8,1004800 D2.0 <5053018.551,577-4.3 0.546.61

26,000170 D 5,700 88,0009100 D 1700 D<501.72701,417 19.660.676.96 14.1
26,000160 D 5,700 88,0006000 D 2300 D<501.72701,417 19.660.676.96 14.1

6,200 96,000 25,0001,300 12087001.7 <5039018.591,1786.69 30.9 0.71

96,000 25,000150 6,2008500 1,700<501.718.59 3901,17830.9 0.716.69

340,000 600,0005,000 990 16,00098<504.417.60 12002,011-135.8 1.446.08

600,0002,200 16,0002,700<50 32 J5.412002,011 17.60608 -135.8 1.44

260,000460 20,0007,800<50 881.63201,515 18.716.47 -158.9 0.37

20,000 220,000 260,0005608,300<50 681.618.71 3201,5156.47 -158.9 0.37

750,0001,300 20,000<50 18 J 7,5001.929019.706.44 -55.8 0.34
750,00020,0003,900<50 <50 9,6001.929019.706.44 -55.8 0.34

1,400,00026,000 1,400,0001,7003,500<50 <50370 5.019.031,5406.33 -55.0 0.24
1,400,00026,000 1,400,000150 430<50 <50370 5.019.031,5406.33 -55.0 0.24

340,000 140,00022,0003,900<20 1,8004616.37 710 3.72,6906.48 -97.5 0.44
230,00021,000 940,0003,100<20 <20 52016.372,6906.48 -97.5 0.44
220,00019,000 320,000480<20 38 720590 5.517.552,2116.19 -12.5 0 64

490700<20 2717.556/11/2014 (dil.) 6.19 -12.5 0.64

u
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VOCs Light HydrocarbonsBiogeochemical ParametersGroundwater Field Parameters

TCE cis-1,2-DCE VC Methane Ethane EtheneSulfate TOC PCEChlorideDissolved Oxygen TemperatureConductivityORPWell ID pHDate

(ng/L)(Pg'L) (ng/L)(mg/L)(mg/L)(pmhos/cm)

9/15/2011 (dil.)

12/22/2011

1,353

1,353

17,000

3,100

350,000

400,000

340,000

220,000

280,000

280,000

12/22/2011 (dil.) 

4/4/2012 (dil.) 

4/4/2012 (dil.) 

6/13/2012 (dil.) 

6/13/2012 (dil.) 

8/30/2012 (dil.) 

8/30/2012 (dil.) 

12/19/2012 (dil.) 

12/19/2012 (dil.) 

3/6/2013 (dil.) 

3/6/2013 (dil.) 

5/16/2013 (dil.) 

5/16/2013 (dil.) 

9/23/2013 (dil.) 

9/23/2013 (dil.) 

12/16/2013 (dil.) 

12/16/2013 (dil.) 

4/2/2014 (dil.) 

4/2/2014 (dil.) 

6/11/2014 (dil.)

Full Scale ERD Monitoring Well Data

2018 Annual Report Addendum

Ortho Clinical Diagnostics, Raritan. New Jersey

58,000

68,000

(mV) (mg/L) (pg/L)

E3

(21-22.5) 

(25-26.5) 

(21-22.5) 

(25-26.5) 

(21-22.5) 

(25-26.5) 

(21-22.5) 

(25-26.5)

(21-22.5)

(25-26.5)

(21-22.5)

(25-26.5) 

(21-22.5) 

(25-26.5) 

(21-22.5) 

(25-26.5) 

(21-22.5) 

(25-26.5) 

(21-22.5) 

(25-26.5)

5,700

5,700 8,300

22,000

2,211

(mg/Q (pg/M

BPBI
(pg/4

18.10

(SAL) (pg/L)

RJR-



^ARCADIS assets

21,000 740,0001.65 2,2578/28/2014MW-36* (21-22.5)

<1.0 0.5 J 3.7 3.11.65 2,257 19.208/28/2014 6.37 -140.1

<10.0 62.8 1,580 378 20,000 230,000 59,0005.10.55 3001,480 18.956.15 -33.1

0.994 J 268 177<2.00.55 18.951,4806.15 -33.1

1,700 765 22,000 240,000 170,000<10.0 50.6720 3.90.20 16.282,7906.60 -39.5

<10.0 44.8 1620 7470.20 2,790 16.286 60 -39.5

2,830 403 18,000 110,000 59,000<10.0 2476.84801.11 18.042,1876.17 40.1

2570 373<10.0 2031.11 18.042,1876.17 40.1

36 880 943 15,000 59,000 130,00014.0 <1.03700.55 19.186 06 -16.2

<1.0 0.51 J 553 14700.55 19.186.06 -16.2

5,000 673 41,000<1.0 102 16,000 74,0003.60.11 18.46 340127.2 1,5826.38

7.1 6,000 1,620<1.00.11 1,582 18.466.38 127.2

126 8,610 729 17,000 140,000 43,0002.9 <504000.66 1,474 18.296.29 -32.9

7,720 170,000 60,000<20 <20 1,060 21,0003.94300.56 1,744 18.406.49 -28.3

5,700 110,000 32,000<20 789 399 16,0002.61,646 15.41 3406.03 45.2 0.949/28/2016

32,0002,130 15,000 32,00017 <1.0 1.8 73319.65 2306.87 1,60612/21/2016 6.15 -142.0

80,000177 17,000 94,0003.1 <1.0 2,930 55418.34 4000.28 1,7144/10/2017 6.18 17.5

150,00018,000 150,0005.5 <20.0 7.6 J 3,080 1,18019.19 5500.12 2,2827/6/2017 6.34 12.3

14,000 97,000 44,000<1.0 1,150 8,490 4793.620.4 3801.94 1,6679/28/2017 6.58 -31.1

130,00016,000 170,000<25 <25 5,840 2,1508.319.26 3801.34 1,70312/14/2017 6.32 -26.1

110,000 71,0005,980 984 15,0002.5 <5.0 6471,786 18.06 4403/29/2018 6.39 51.2 0.31

400,00062.7 15,000 68,000<1.0 2.5 16.81519.28 2400.31 3,0286/20/2018 6.05 -97.3

53,000 13,0007,030 11,000<20 922 4242.819.74 3405.98 1,8309/5/2018 6.15 -42.7

180,0004,610 15,000 130,0001,430<5.0 6.813.59 350 117.85 612/5/2018 6.14 91.6

3.40.37 0.52 108/10/2004MW-37

4.6 2.50 011/17/2004

<0.5 4.4 2<0 42/9/2005

2<0.4 <0.5 15/9/2005

3,300 1,100<0.3 4,600<0.4 <0.5 1.47.317.59-87.0 0.31 9088/11/2005 7.01

0.7<0.8 1 J<5.0 <0.610/27/2005

1.3 <0.2<5.0 <0.4 <0.38/22/2006

0.5 0.7 <0.2<5 <0.48/28/2007

<0.23<0.26 0.93 1<5.09/3/2008

0.43<0.29 0.47 1<5.08/12/2009

0.57 J0.61 J 1.11.5 <0.218/31/2010

0.21 0.89 J 0.48 J<0.2112/7/2010

0.54 J1.0 1.3<0.2112/7/2010

1.1 0.65 J<0.21 0.48 J12T7/2010

0.43 J 1.1 0.57 J<0.2112/7/2010

2.9 0.83 J0.52 J<0.100.79 J9/15/2011

1.4 0.67 J<1.0 0.82 J4/3/2012

1.9 J 1.4<1.0 0.92 J<1.08/30/2012

0.71 J1.7<1.0 0.64 J3/5/2013

0.72 J<1.0 0.96 J 1.5<1.09/20/2013

2.6<1.0 0.39 J 1.2<1.04/2/2014

<1.0<1.0 0.28 J 0.80 J3.18/27/2014

0.658 J<1.0 <1.0 1.034/7/2015

0.29 J<1.0 0.67 J0.47 J2.210/1/2015

506211/14/2004 7.17 54.0 2.31MW-38**
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Light HydrocarbonsVOCsGroundwater Field Parameters Biogeochemical Parameters

TCE VC MethanePCE cis-1,2-DCE Ethane EtheneSulfate TOCDissolved Oxygen ChlorideConductivity TemperatureORPWell ID Date pH

(Pfl/L) (ng/L)(mg/L)(mg'L) (pmhos/cm)

1,878

1,878

(21-22.5)

(21-22.5)

(21-22.5)

(21-22.5)

(21-22.5)

(61-62.5)

(66-67.5)

(71-72.5)

(76.5-78)

12/8/2014 (dil.) 

12/8/2014 (dil.) 

4/7/2015 (dil.) 

4/7/2015 (dil.) 

6/30/2015 (dil.) 

6/30/2015 (dil.) 

10/5/2015 (dil.) 

10/5/2015 (dil.) 

12/21/2015 (dil.) 

12/21/2015 (dil.) 

3/31/2016 (dil.) 

7/7/2016

(MSJ'U (M8/L)

KQ|

Table 4-1

Full Scale ERD Monitoring Well Data

2018 Annual Report Addendum

Ortho Clinical Diagnostics. Raritan. New Jersey

(25-26.5) 

(21-22.5) 

(25-26.5) 

(21-22.5) 

(25-26.5)

(21-22.5)

(25-26.5)

(21-22.5)

(25-26.5) 

(21-22.5) 

(25-26.5) 

(21-22.5)

(21-22.5)

(21-22.5)

-

-

12.71

(mg/q

Design & Consultancy
for natural and
built assets

19.20

(ng/q(SAJJ

C3
(mg/L)

-140.1
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MW-36* 11/17/2004
37080 <76270.37 19.296.19 21.82/9/2005
44027 <76350.31 18.336.20 63.95/9/2005
3607 <380.58 19.12 180177.35.998/11/2005
370<5.0 <1100.40 19.67 2971.110/27/2005 6.22

1.312/6/2005
3700 31022000<5.0 <1101.370 19.66 1800.316.32 126.82/15/2006

21000 5000 30024 <1102306.295/18/2006

18000 930 330<5.0 <3819019.410.446.11 19.38/22/2006

17000 6600 460<5.0 <3818019.560.626.48 4.711/14/2006
15000 5805.2 11000<2924018.940.54 1,0636.26 -12.82/13/2007
9000 21000 570<385/15/2007
680 16000 630<5 <9222.85 2301,2575.98 114.5 1.288/29/2007
460 19000 17006 <20011/27/2007

120 8400 1200<0.4616.322.316.66 -88.73/4/2008

8 730 83039 <396017.420.516.22 -38.25/20/2008

46 20000 2900<5.0 <2.620.30 1901.76-97.89/3/2008 6.51

<30 17000 1600<5.0 <3419.67 240-118.7 0.6212/2/2008 6.50

13000<28 220014 <2967017.511.043/5/2009 6.51 -70.8

120 12000 33005.1 <2917.06 4501.685/19/2009 6.56 -17.5

2400<28 4800<5.0 <2932019.84-43.9 0.448/13/2009 6.44

17 3000 1100<5.0 <1421.09 370-55.1 0.9911/18/2009 6.57

6 150 210<5.0 <1.414.07 24019.6 1.183/9/2010 642

150 120<2.0 <0.21 4.317.73 2101.6667.15/26/2010 6.61

33 35<0.213.2 4.132018.94-105.8 0.548/31/2010 6.47

5237<0.21 1.5318.84 270-122.6 0.7312/6/2010 6.55

5346<0.21 2.51.916.38 840-32.4 1.153/22/2011 6.76

96 46<0.21 6.1<1.018.15 758.3 0.115/25/2011 6.49

9716 580 E<0.10150 1.418.846.52 -53.5 0.189/15/2011
84 D15 D 550 D<1.01.418.84 1506.52 -53.5 0.18

11012001.3 <1.419.13 4101.026.37

1.319.13 4101.026.37

2100 66 J1.0 <10014.37 420-48.9 1.106.54

89 J600 28001.0 <10014.37 4201.106.54 -48.9

1700 <130<50 4500 D2.018.55 530-4.3 0.546.61

2500 D 160 D<50 4800 D2.053018.556.61 -4.3 0.54

1700 D 170 D<50 9100 D1.727019.660.676.96 14.1
160 D6000 D 2300 D1.7 <5019.66 2700.676.96 14.1
120<50 87001.739018.590.716.69 30.9

150<50 85001.718.59 39030.9 0.716.69
990<50 984.417.60 1200-135.8 1.446.08

<50 32 J5.417.60 1200-135.8 1.446.08

<50 881.618.71 320-158.9 0.376.47

560<50 681.618.71 320-158.9 0.376.47

<50 18 J1.919.70 290644 -55.8 0.34

<50 <5019.70 290 1.96.44 -55.8 0.34

<505.0 <5019.03 3706.33 -55.0 0.24

<50 <5019.03 370 5.0-55.06.33 0.24

<20 4616.37 710 3.76.48 -97.5 0.44

<20 <2016.37-97.56.48 0.44

<20 7203817.55 590 5.56.19 -12.5 0.64

<20 27 700 4906.19 0.64

(J
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VOCsGroundwater Field Parameters Biogeochemical Parameters

EtheneVC MethaneTCE cis-1,2-DCETOC PCEConductivity Chloride SulfateDissolved Oxygen TemperaturepH ORPWell ID Date

(mb'L) (ng/L) (ng'L)(P9'L)(pmhos/cm) (mg/L)(mg/L)

2,200

460

1,300,000

320,000

180,000

280,000

1,006

986

27,000

24,000

170,000

240,000

48.0

48.0

1,800

520

3,900

3,100

480

330,000

260,000

120,000

60,000

110,000

40,000

97,000

1,040

1,271

1,069

1,049

1,085

3,309

2,575

1,049

1,101

2,246

1,522

1,362 

1,553 

5,128

1,446

1,223

1,114

1,957

2,406

1,919

1,919

1,570

1,570

2,179

2,179

1,577

1,577

1,417

1,417

1,178

1,178

2,011

2,011

1,515

1,515

1,353

1,353

1,540

1,540

2,690

2,690

2,211

2,211

1.300

1.700

5,000

2.700

7,800

8.300

7.500

9,600

3.500

150

22,000

14,000

18,000

19,000

23,000

97,000

84,000

190,000

82,000

170,000

170,000

160,000

160,000

350,000 

260,000 

270,000 

390,000 

300,000 

330,000 

350,000 

400,000 

180,000 

46,000 

41,000 

21,000 

17,000 

58,000 

58,000 

68,000 

68,000 

50,000 

50,000 

110,000 

110,000 

88,000 

88,000 

96,000 

96,000 

340,000 

340,000 

220,000 

220,000

280,000

280,000

1,400,000 

1,400,000 

340,000

940,000

320,000

18.10

1,300

3,900

1,700

430

(mV)

an

9/15/2011 (dil.) 

12/22/2011 

12/22/2011 (dil.) 

4/4/2012 (dil.) 

4/4/2012 (dil.) 

6/13/2012 (dil.) 

6/13/2012 (dil.) 

8/30/2012 (dil.) 

8/30/2012 (dil.) 

12/19/2012 (dil.) 

12/19/2012 (dil.) 

3/6/2013 (dil.) 

3/6/2013 (dil.) 

5/16/2013 (dil.) 

5/16/2013 (dil.) 

9/23/2013 (dil.) 

9/23/2013 (dil.) 

12/16/2013 (dil.) 

12/16/2013 (dil.) 

4/2/2014 (dil.) 

4/2/2014 (dil.) 

6/11/2014 (dil.) 

6/11/2014 (dil.)

Table 4-1

Full Scale ERD Monitoring Well Data
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Ortho Clinical Diagnostics Raritan. New Jersey

(mg/L) (gg/L)

E3

16,000

22,000

21,000

24,000

20,000

20,000

26,000 

28,000

17,000

3,100

2,600

1,400

990

21,000

12,000

19,000

7,800

22,000

68,000

92,000

120,000

140,000

160,000

(21-22.5) 

(25-26.5) 

(21-22.5) 

(25-26.5) 

(21-22.5) 

(25-26.5) 

(21-22.5) 

(25-26.5) 

(21-22.5) 

(25-26.5) 

(21-22.5) 

(25-26.5) 

(21-22.5) 

(25-26.5) 

(21-22.5) 

(25-26.5) 

(21-22.5) 

(25-26.5) 

(21-22.5) 

(25-26.5)

5,700

5,700

5,500

5,500

4,600

4,600

8,100

8,100

5,700

5,700

6,200

6,200

16,000 

16,000 

20,000

20,000

20,000

20,000

26,000 

26,000 

22,000 

21,000 

19,000

190,000 

640,000 

300,000 

640,000 

370,000 

350,000 

66,000 

31,000 

40,000 

24,000 

12,000

8,300

8,300 

22,000 

22,000 

14,000 

14,000 

28,000 

28,000 

26,000 

26,000 

25,000 

25,000 

600,000 

600,000 

260,000

260,000

750,000

750,000

1,400,000 

1,400,000 

140,000

230,000 

220,000

12,000

8,300

12,000

19,000

23,000

4,600 E 

4,600 D

1200

-12.5

Light Hydrocarbons

Ethane

17.55

(mg/L) (ggM<su>



(SARCADISTable 4-1

18.9 11.6 <1.0MW-39* 147.57/7/2016
20.7 11.9 <1.0<1.01413.397.5

<1.021.6 10.8<1.0

<1.021.4 11.5<1.01613.527.5712/21/2016
<1.0<1.0 20.2 10.34/11/2017

21.5 <1.0<1.0 10.92814.037/6/2017 7.39

20.3 <1.0<1.0 11.19/28/2017

<1.0 19.0 9.8 <1.03013.2312/14/2017 6.94

<1.0 14.3 8.4 <1.011.72 353/29/2018 7.10

6/20/2018

14.8 7.2 <1.0<1.03514.027.069/5/2018

12/5/2018

0.38 J <1.02.5 <1.06/23/2016MW-39D
<1.0 <1.0<1.0 <1.06/23/2016(51-52.5)

<1.0<1.0 <1.0 <1.06/23/2016

<1.0<1.0 <1.0 <1.06/23/2016

<1.0 <1.00.24 J <1.0(66-67.5) 6/23/2016

<1.0 0.48 J <1.0<1.04/11/2017

<1.0<1.0 1.0 <1.07/5/2017

0.36 J <1.0<1.0 0.94 J9/28/2017

<1.0 1.3 <1.0<1.012/14/2017

0.28 J <1.03.9 1.26/20/2018

<1.0 <1.0 1.8 <1.01/4/2019

0.360.37 6.9 4.48/10/2004MW-40

7.6 <0.3<0.4 18446 12.700.297.48 25.88/10/2005

<0.612 7.2<0.62/15/2006

<0.215 11<0.48/22/2006

8.6 <0.2<0.3 142/13/2007

<0.2<0.4 15 8.58/28/2007

0.40.7 21 113/3/2008

<0.2317 9.3<0.269/3/2008

22 13 <0.17<0.293/5/2009

<0.1711<0.29 188/13/2009

10 <0.17<0.29 183/9/2010

10 <0.11<0.21 208/30/2010

<0.0411<0.21 193/22/2011

<0.1011<0.10 209/15/2011

<1.011<1.0 184/4/2012

10 <1.017<1.08/30/2012

12 <1.0<1.0 203/6/2013

<1.012<1.0 219/23/2013

9.6 <1.018<1.04/2/2014

<1.0<1.0 15 8.78/28/2014

9.24 <1.0<1.0 14.24/7/2015

<1.0<1.0 17.2 99/29/2015

<1.0 19.7 10.6 <1.03/30/2016

<1.0<1.0 21.5 10.19/28/2016

<1.0<1.0 21.5 11.54/11/2017

<1.0 12.3 <1.023.29/28/2017

<1.0 10.1 <1.012.23/29/2018

<1.0 9.6 <1.019.59/5/2018
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<0.3<0.73.88/12/2005MW-41D
<0.33.3 <0.7<0.48/12/2005(52-53.5)

<0.33.2 <0.7<0.48/12/2005(57-58.5)

<0.3<0.73<0.4(57-58.5 Dup) 8/12/2005
<0.32.63.2<0.4(62-63.5) 8/12/2005

<0.22.9 <0.2<0.3(67-68.5) 8/21/2006

<0.22.6 <0.2<0.38/21/06(DUP)

<0.2<0.22.9<0.48/28/2007

<0.22.8 <0.2<0.48/28/07 (DUP)

<0.233.2 <0.24<0.269/4/2008

3.3 <0.20 <0.17<0.298/12/2009

<0.16 <0.114.2<0.218/30/2010

<0.114.1 <0.10<0.109/16/2011

<0.11<0.10 3.9 <0.109/16/11 (DUP)

<1.00.34 J 3.2 <1.04/3/2012

3.1 <2.0 <1.0<1.08/30/2012

<1.0<1.0 4.1 <1.03/5/2013

<1.0<1.0 4.5 <1.03/5/2013 (DUP)

<1.0 0.24 J <1.04.19/24/2013

<1.0 0.18 J <1.04.19/24/2013 (DUP)

<1.0<1.0 3.9 0.27 J4/2/2014

<1.0<1.0 3.5 <1.08/28/2014

<1.0<1.0 3.15 <1.04/7/2015

<1.0<1.0<1.0 3.89/28/2016

<1.0<1.0<1.0 3.19/5/2018

<0.4 <0.3<0.4<0.49/6/2005

<0.2<0.3 <0.2<0.411/14/2006

<0.2 <0.2<0.4 <0.311/14/2006

<0.2 <0.2<0.4 <0.35/15/2007

<1<1 <1<111/27/2007

<0.2<0.3<0.3 <0.55/20/2008

<0.2<0.2<0.2 <0.112/2/2008

<0.17<0.20<0.29 <0.285/18/2009

<0.17<0.20<0.29 <0.2811/18/2009

<0.16 <0.11<0.21 <0.175/26/2010

<0.11<0.17 <0.16<0.2112/7/2010

<0.04<0.17 <0.04<0.215/25/2011

<0.29<0.13<0.14 <0.0812/22/2011

<1.0<1.0<1.0 <1.06/13/2012

<1.0<1.0<1.0<1.012/19/2012

<1.0<1.0<1.0 0.24 J5/16/2013

<1.0<1.0<1.0 <1.010/8/2013

<1.0 <1.0<1.0 <1.012/16/2013

<1.0 <1.0<1.0<1.04/2/2014

<1.0 <1.0<1.0 <1.06/11/2014

<1.0 <1.0 <1.0 <1.08/28/2014

<1.0 <1.0<1.0 <1.012/8/2014

<1.0<1.0 <1.0<1.04/8/2015

<1.0<1.0 <1.0<1.06/30/2015 J
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(27.5-29)

(32-33.5)

(mb/l)
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<1.0<1.0 <1.0<1.0MW-42 9/29/2015

<1.0<1.0 <1.0<1.012/21/2015
<1.0<1.0 <1.0<1.03/30/2016

<1.0<1.0 <1.0<1.09/27/2016

<1.0<1.0 <1.0<1.04/7/2017

<1.0<1.0 <1.0<1.09/27/2017

<1.0<1.0 <1.0<1.03/29/2018

<1.0<1.0 <1.0<1.09/5/2018

<0.3<0.4 <0.4<0.49/6/2005MW-43
<0.2<0.3 <0.2<0.4(32-33.5) 11/14/2006

<0.2<0.3 <0.2<0.45/15/2007

<1 <1<1<111/27/2007

<0.3 <0.2<0.5<0.35/20/2008

<0.2<0.1 <0.2<0.212/2/2008

<0.28 <0.20 <0.17<0 295/18/2009

<0.17<0.28 <0.20<0.2911/18/2009

<0.17 <0.16 <0.11<0.215/26/2010

<0.17 <0.16 <0.11<0.2112/7/2010

<0.04<0.21 <0.17 <0.045/25/2011

<0.29<0.08 <0.13<0.1412/22/2011

<1.0 <1.0<1.0 <1.06/13/2012

<1.0 <1.0<1.0 <1.012/19/2012

<1.0<1.0 <1.0 <1.05/16/2013

<1.0<1.0 <1.0 <1.010/8/2013

<1.0 <1.0<1.0 <1.012/16/2013

<1.0 <1.0<1.0 <1.04/2/2014

<1.0<1.0<1.0 <1.06/11/2014

<1.0 <1.0<1.0 <1.08/28/2014

<1.0<1.0 <1.0<1.012/8/2014

<1.0<1.0<1.0 <1.04/8/2015

<1.0<1.0 <1.0 <1.06/30/2015

<1.0<1.0 <1.0 <1.09/29/2015

<1.0<1.0 <1.0<1.012/21/2015

<1.0<1.0 <1.0<1.03/30/2016

<1.0<1.0 <1.0<1.09/27/2016

<1.0 <1.0<1.0<1.04/7/2017

<1.0<1.0<1.0 <1.09/27/2017

<1.0<1.0 <1.0<1.03/29/2018

<1.0 <1.0<1.0<1.09/5/2018

MW-45

2.25.5<1.0 <1.0(42.8-44.3) 6/11/2014

2.1<1.0 3<1.0(47.8-49.3) 6/11/2014

0.97 J<1.0 1.3<1.0(57.8-59.3) 6/11/2014

3.5<1.0 <1.0 4.39/17/2014

<1.0 4.5 3.5<1.09/17/2014 (DUP)

<1.0 3.07 4.68<1.012/8/2014

5.6<1.0 0.539 J 3.444/7/2015

<1.0 1.5 1.4<1.07/1/2015

<1.0 0.89 J<1.0 1.47/1/2015 (DUP)

<1.0 3.9 3.2<1.010/1/2015
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9.7 60.2 4112/21/2015MW-45

27.3 38.8<1.0 <1.03/30/2016

0.75 J 0.94 J<1.0 <1.07/6/2016

<1.0 106 61.6<1.09/28/2016

<1.0 176 125<1.04/7/2017

15.6 20.5<1.0 2.47/5/2017

2.6 16.6 23.1<1.07/5/2017 (DUP)

<1.0 45.6 56.4<1.09/28/2017

19.311.7 10.3<1.012/14/2017

<1.0 44.5 55.7<1.03/29/2018

3.2<1.0 44.2 29.16/20/2018

<1.0 <1.0 16.4 21.39/5/2018

<1.0 4.8 16.4 30.212/4/2018

5.9<1.0 16.6 27.312/4/2018 (DUP)

MW-45D

<1.0 1.7<1.0 1.812/30/20151

<1.0 6.2 3.9 1.22 12/30/2015

<1.0 1.1 0.66 J <1.012/30/20153

<1.0 1.9 1.7 0.71 J12/30/20154

<1.0 <1.0 9 8.53/31/20161

7.5 3.5 0.89 J<1.02 3/31/2016

0.72 J 0.38 J <1.0<1.03 3/31/2016

2 0.30 J0.35 J 3.83/31/20164

0.75 J 0.56 J<1.0 <1.06/23/20161

1.6<1.0 <1.0 5.82 6/23/2016

1.1 <1.0<1.0 1.23 6/23/2016

2.9 2.6 <1.0<1.06/23/20164

3.8 3.1<1.0 <1.09/22/20161

4.5 0.88 J<1.0 7.72 9/22/2016

<1.0<1.0 0.68 J <1.09/22/20163

3.3 1.8 <1.0<1.09/22/20164

<1.0 <1.0 3.2 3.13/21/20171

5.5 1.2<1.0 8.53/21/20172

0.33 J <1.0<1.0 1.13/21/20173

1.2 0.45 J<1.0 1.53/21/20174

1.6 1.4<1.0 <1.09/28/20171

4.9 0.79<1.0 8.99/28/20172

<1.0<1.0<1.0 0.83 9/28/2017

1.7 <1.0<1.0 3.24 9/28/2017

0.63 J <1.0<1.0 <1.09/7/20181

3.8 <1.0<1.0 7.92 9/7/2018

<1.0 <1.0<1.0 0.77 J9/7/20183

<1.01.5<1.0 3.09/7/20184

1.1<1.0 0.67 J 0.50 JMW-46 6/11/2014

2.8<1.0 <1.0 0.70 J12/8/2014

1.31<1.0 <1.0 0.537 J4/8/2015

<1.0 1.1<1.0 0.74 J6/29/2015

2.3<1.0 <1.0 0.73 J10/1/2015

<1.0 1 2.70.35 J12/21/2015

2<1.0 0.35 J 13/30/2016
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0.45 JMW-46 9/27/2016

0.54 J 1.5 1.4<1.04/7/2017

1.80.45 J 1.3<1.09/27/2017

0.95 J 1.6<1.0 <1.09/6/2018

+
600 E 28<1.0 4.46/11/2014

690 28<5.0 4.5 J

20.56.7 356<1.0

17<1.0 7.5 300 E

148<5.0 14 800

4 81 J 902 38.7<5.0

4.7 J<5.0 908 28

11.5 461 32.7<1.0

6093.7 J 38.3<1.012/21/2015

65.52.5 J 797<5.03/30/2016 (dil.)

44.9<1.0 1.9 4847/6/2016

<1.0 3.3 54.91669/28/2016

<1.0 3.7 424 85.912/21/2016

3.1 91.5<1.0 5364/10/2017

<1.0 1.8 459 85.47/5/2017

<1.0 3.7 331 78.29/27/2017

2.4 292 B 94.4<1.012/14/2017

<1.0 298 1301.83/29/2018

433 89.2<1.0 3.66/20/2018

226 77.7<1.0 1.29/6/2018

112<1.0 1.7 21812/4/2018

3/21/2017

0.24 J <1.0<1.0 0.94 J12/30/2015(15-16.5)

<1.0 4.0 1.7 <1.09/28/2016

2.6 <1.0<1.0 2.49/27/2017

MW-47DR

10.6 1.1<1.0 4.63/21/2017

6.2 0.39 J<1.0 2.33/21/2017

7.4 0.68 J3.4<1.03/21/2017

9.1 1<1.0 2.37/5/2017

9.6 0.95 J<1.0 2.49/27/2017

0.94 J9.3<1.0 2.4

7.9 0.90 J<1.0 2.0

7.6 0.82 J<1.0 1.86/20/2018

7.7 <1.0<1.0 1.812/4/2018

21,000 25,000 16,000<0 1.5 46 145411/17/2004T-1

Notes:

ORP

S.U

MillivoltsmV

MicroSiemens per centimeterpmhos/cm

°C

NTUs

Analytical result was not detected above the laboratory method detection limit<5

Indicates an estimated valueJ

E

DilutionD

Duplicate sampleDUP

Diluted sampledil.u Not analyzed or not applicable
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VOCs Light HydrocarbonsBiogeochemical ParametersGroundwater Field Parameters

TOC VC Ethane EtheneTCE cis-1,2-DCE MethaneSulfate PCEORP Dissolved Oxygen Conductivity Temperature ChloridepHWell ID Date

(ng/L) (nfl/L)(mg/L) (MS/L) WL)(mg/L)(°C) (mg/L)(S.U.) (mV) (mg/L) (pmhos/cm)

ug/L

mg/L

(56-57.5)

(62-63.5)

9/27/2017 (DUP)

12/14/2017

6/11/2014 (dil.) 

8/28/2014

7/1/2015 (dil.)

10/1/2015

8/28/2014 (DUP) 

12/8/2014 (dil.)

4/8/2015 (dil.)

Micrograms per liter, equivalent to parts per billion (ppb)

Milligrams per liter, equivalent to parts per million (ppm)

Full Scale ERD Monitoring Well Data

2018 Annual Report Addendum
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Oxidation reduction potential 

Standard units

Samples acquired via passive diffusion bags (PDBs) 

Grab sample was taken from this well

Estimated value above high calibration standard

(pg/L)(Pg'L)(pg/U

bo

MW-47

Degrees Celsius

Nephlometric turbidity units

MW-47R

4
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n

0.681IW-1 2/21/02 0.81

21.63 3181.384/2/02 7.00 -171 0

22.73 2,530 <50 <2508.41 <58 325/29/02 4.39 -44 0 4.1 47

25.13 1278/9/02 6.28 6.13 1.4-101

19.74 5,5004.411/5/02 4.82 -61 0.06

13.44 1,2000.31 2.9212/9/02 5.21 -192

17.81 6311/14/03 0.93 2.435.23 -138

19.47 8,7303/4/03 -34 10.24 5.394.56

17.50 4,310 <130IW-2 2/21/02 1.49 0.695 <1 <25 4.0 177.71 198 53

19.61 67.94/2/02 0.13 1.168.11 -267

21.09 21,500 20.35/29/02 0 8.82 <130 <29 50 274.91 -95 43

8/9/02 6.30 1.79 1.27 21.67 113-93

19.26 44011/5/02 6.10 -159 0 1.81

13.92 12612/9/02 6.32 0.74 1.99-147

18.05 55.71/14/03 6.55 -88 0.92 1.74

19.963/4/03 19.99 6.34 5,5204.59 -64

8/29/07 450 <0.4 0.3 1 <0.2IW-3S

42,000 <0.269/3/08 <0.22 0.62 <0.23

266 <1.0 <1.09/23/13 <1.0 <1.0

o 110 1,100IW-4S 1/13/04 0.45 597 19.85 <5 8.1 <3.6 1,900 3,400 4,8007.41 -196.1

7,9208/10/04

26011/17/04

2,8002/9/05

2605/9/05

3.29.1 <0.4 2.6 38/10/05

30010/27/05

35.612/6/05

6602/15/06

5005/18/06

26 20 188/22/06 <0.4 36

11/14/06 17

5.62/13/07

3.15.1 <0.26 0.5 4.59/4/08

6.13/5/09

5.2<5.0 <0.29 1.88/13/09 1.0

<5.03/9/10

1.5 2.38/31/10 <0.29 <0.17 1.4

1.33/22/11

1.89/15/11 <0.10 <0.12 3.9 5.8

1.24/4/12

2.98/30/12 <1.0 2.0 2.8<1.0

243/6/13

3.94/2/14

9.88/27/14 <1.0 1.3 19 47
I
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VOCs Light HydrocarbonsGroundwater Field Parameters

Well ID Date
EthaneTOC PCE TCE cis-1,2-DCE VC MethaneORP Ethene

(pg/L)

Conductivity 

(pmhos/cm)

Dissolved Oxygen 

(mg/L)

Biogeochemical
Parameters

(mg/L) (ng/L)

MAM

Table 4-2

Full Scale ERD Injection Well Data
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Temperature

(°C)(mV)

El

pH

(S.U.)

EEJ
(pg/L)

EE3
(pg/L) (pg/L) (ng/L)

■ BUM
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IW-4S 4/7/15
25 67.7<1.0 581410/1/15

263/31/16
3.3 3.7 5.312 <1.09/28/16

1604/10/17

9/28/17
3/29/2018

979/6/2018

+ 11,000 5,5001.5 2.2 3,400<5 8 930941 21 82-26 3 0.58IW-5S 1/13/04 7.14

7.5<0.4 22 39

60

1245/05
2/15/06

2605/18/06
1.7 4.3 1.3410 <0.48/22/06

11/14/06

3.6 2.50.5 0.4

0.7<0.29 <0.28 1 412

3/9/10
8.5 3.1<0.21 2.28/31/10

7.7 2.7<0.10 170

1.24/4/12
17.0 11.0 3.83.5 <1.08/30/12

3/6/13
1.0<1.0 12.0
1.012.0

<1.0 <1.0 0.8 J229

80
<5.0<5.0 <5.0 <5.060010/1/15

11
0 34 J 1.3 0.71 J<1.0

299/5/18

2 of 5Table 4-2 - Datajnjection Wells

Light HydrocarbonsVOCsGroundwater Field Parameters

Well ID Date EtheneVC Methane EthanePCE TCETOCORP

(pgn_) (ngn-l (ng/l)(pg(L)(pg'L) (pg/L)(mV)

208
900
150

1,500

13

PH 

(S.U)

Temperature

(°C)

8/27/14

4/7/15

2.5
3.1

5.3

5.3

6.3
5.6
122

2,100
8.2
24.2

<5.0
2.8
1.3

1.2

8.4
290

710
5.2
8.9
9.7

3/22/11
9/15/11

3/31/16
9/28/16
4/10/17
9/28/17

9/23/13
4/2/14 <1.0

<1.0

cis-1,2-DCE

(yg/L)

Conductivity

(pmhos/cm)

Table 4-2
Full Scale ERD Injection Well Data
2018 Annual Report Addendum
Ortho Clinical Diagnostics. Raritan. New Jersey
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for natural» 
built assets

(mg/L)

8/10/04
11/17/04
2/8/05

5/9/05
8/10/05 

10/27/05

2/13/07
8/29/07

3/5/09
8/13/09

Dissolved Oxygen 

(mg/L)

Biogeochemical 
Parameters



^ARCADIS

130170<54931.107.64 -5.41/13/04IW-8S

1,9208/10/2004 shallow

452/8/05

12,0005/9/05

1.5<0.4 <0.5 7908/10/05

1410/27/05

10.812/6/05

8,2002/15/06

11,0005/18/06
2.0<0.4 1.2 5.2268/22/06

1411/14/06

5.82/13/07

6.53/5/09

<5.03/9/10

<0.11<0.16<0.21 <0.17118/31/10

7.23/22/11

<0.11 <0.10<0.12<0.108.29/15/11

9.14/4/12

<1.0<1.0 <1.0<1.0138/30/12

103/6/13

<1.0<1.0<1.0 <1.010.49/23/13
<1.0<1.0<1.0 <1.08.44/2/14
<1.0<1.0 <1.0<1.0118/27/14
<1.0<1.0 <1.0<1.011

5.3

<1.0<1.0<1.0<1.01310/1/15

6.13/31/16
<1.0<1.0<1.0<1.0159/28/16

5.54/10/17

16.49/28/17

7.29/6/18

<1.0 22<1.0 19312/4/03

0.900.90<0.32.5 <0.48/29/07

0.520.84<5.0 <0.22<0.269/3/08

0.546.3 <0.28 0.33<0.298/12/09

357 13<1.012/4/03

3 of 5Table 4-2 - Datajnjection Wells

Light HydrocarbonsVOCsGroundwater Field Parameters

Well ID Date Ethanecis-1,2-DCE VC EtheneTCE MethanePCETOCORP

(pg/*-);pg/L) I(mg/L)(mV)

pH

(S.U.)

Biogeochemical
Parameters

8/10/2004 deep 

11/17/04

8/27/2014 (DUP) 

4/7/15

Dissolved Oxygen

(mg/L)

Conductivity 

(pmhos/cm) (ug/L)

KB
(pg/L) 

KB

Table 4-2

Full Scale ERD Injection Well Data

2018 Annual Report Addendum

Ortho Clinical Diagnostics, Raritan, New Jersey

1,930

25,000

Design & Consultancy
for natural and
built assets

IW-11S

(ng/L)

BE3

Temperature

IW-14S

(pg^, (ng/L)

IW-12S



^ARCADIS

r-)

130170 1.9<50.96 424-15.71/13/04IW-16S
2,2808/10/04

11,0002/8/05

12,0005/9/05
<0.32.3 11<0.48/10/05

10/27/05

1,94012/6/05

8,2002/15/06

7,9005/18/06
<0.3 <0.2<0.4 3.42908/22/06

1811/14/06

82/13/07

<53/5/09

5.63/9/10

0.69 J1.2<0.21 <0.174.18/31/10

2.93/22/11
0.67 J<0.12 1.32.9 <0.109/15/11
0.75 J<1.0 1.2<1.0278/30/12

3,1003/6/13

<1.0<1.0 0.61 J<1.024.59/20/13
<1.00.61 J<1.0<1.019.14/2/14

0.48 J0.66 J<1.0<1.0208/27/14

44/7/15
<1.0<1.0<1.02700 <1.010/1/15

7.73/31/16
<1.00.35 J<1.0<1.0199/28/16

7.84/10/17

35.29/28/17
879/5/2018

<1.0<1.031<1.012/4/03IW-19S

<0.2<0.2<0.36.8 0.508/29/07IW-20S
0.470.32<0.225.6 <0.269/3/08
<0.17<0.20<0.28<5 <0.298/13/09

2.40.30 J 4.1<1.04/5/12
2.24.0<1.0<1.04/5/12
2.33.8<1.0 <1.0

2.23.6<1.0<1.0

2.13.6<1.0<1.04/5/12

2.33.7<1.0<1.04/5/12

0.48 J0.71 J<1.0<1.08/31/12

<1.01.2<1.0 <1.03/6/13
<1.01.3<1.0 <1.0

<1.09.4 1.3<1.0<1.0

0.68 J0.92 J266 0.32 J<1.09/20/13
3.10.33 J266 <1.0<1.04/2/14

<1.04.1<1.0 <1.08/28/14

4 of 5Table 4-2 - Datajnjection Wells

Light HydrocarbonsVOCsGroundwater Field Parameters

DateWell ID Ethane EtheneTCE cis-1,2-DCEPCE VC MethaneTOCORP
(ng/L)(pg/L) (pg/L)(mg/L)(mV)

3/6/2013 (DUP) 

5/16/13

(17.5-19) 

(22.5-24) 

(22.5-24 DUP) 

(27-28.5) 

(31.5-33) 

(36-37.5)

4/5/2012 (DUP) 

4/5/12

Biogeochemical
Parameters

Design & Consultancy
for natural and
built assets

Conductivity 

(pmhos/cm) (pg/L)

Dissolved Oxygen 

(mg/L)

Temperature

(pg/L)

KI
(pg/L)

■n
pH

(S.U.)

Km

Table 4-2

Full Scale ERD Injection Well Data

2018 Annual Report Addendum

Ortho Clinical Diagnostics, Raritan, New Jersey

(ng/L)

ISM

2,100

12,000



^ARCADIS

IW-20S

5 of 5
Table 4-2 - Datajnjection Wells

Light HydrocarbonsVOCsGroundwater Field Parameters

Well ID Date TCEPCEORP

(mV)

pH

(S.U.)

4/7/15

10/1/15

Biogeochemical
Parameters

Design & Consultancy
for natural and
built assets

Temperature

(°C)____

Injection wells

Oxidation reduction potential

Standard units

Millivolts

Micrograms per liter, equivalent to parts per billion (ppb)

Milligrams per liter, equivalent to parts per million (ppm)

Microsiemens per centimeter

Degrees Celsius

Nephlometric turbidity units

Analytical result was not detected above the laboratory method detection limit

Indicates an estimated value

Not measured or not analyzed

Conductivity

(pmhos/cm)

Dissolved Oxygen 

(mg/L)

TOC 

(mg/L)

Table 4-2

Full Scale ERD Injection Well Data

2018 Annual Report Addendum

Ortho Clinical Diagnostics, Raritan, New Jersey

Ethene 

(ng/L)

Ethane 

(ng/L)

Notes:

IW 

ORP 

S.U. 

mV 

pg/L 

mg/L 

pmhos/cm 

°C 

NTUs 

<5 

J

Methane 

(pg/L)(pg/L) (pg/L)

cis-1,2-DCE

(pg/L)

VC 

(pg/L)
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Figure 4-1: MW-36 Molar Concentrations
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Figure 4-2: MW-14r Molar Concentrations
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Figure 4-3: MW-34 Molar Concentrations
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face Analytical

o
April 9, 2018

26227

o Sincerely,

/S

Customer Service Representative

Enclosures

Total Number of Pages

Report ID: 26227 - 1039608 Page 1 of 21

A

As a valued client we would appreciate your comments on our service. 

PleaseemailPAESfeedback@pacelabs.com.

Purvee Mittal
Arcadis
One Executive Drive, Suite 303 
Chelmsford, MA 01824

Pace Analytical Energy Services LLC

220 William Pitt Way

Pittsburgh, PA 15238

Phone: (412) 826-5245

Fax: (412) 826-3433

CERTIFICATE OF ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Energy Services LLC.

Ruth Welsh 04/09/2018 
Ruth.Welsh@pacelabs.com

RE: OCD / NP000588

Pace Workorder:

Dear Purvee Mittal:

Enclosed are the analytical results for sample(s) received by the laboratory on Friday, March 30, 2018. Results 
reported herein conform to the most current NELAC standards, where applicable, unless otherwise narrated in 
the body of the report.

If you have any questions concerning this report, please feel free to contact me.



o
LABORATORY ACCREDITATIONS & CERTIFICATIONS

Accreditor:

Accreditor:

o

Page 2 of 21Report ID: 26227 - 1039608

a

Pace Analytical Energy Services LLC

220 William Pitt Way

Pittsburgh, PA 15238

Phone: (412) 826-5245

Fax: (412) 826-3433

f/neaci

Accreditor:

Accreditation ID:

Scope:

Accreditor: Pennsylvania Department of Environmental Protection, Bureau of Laboratories

Accreditation ID: 02-00538

Scope: NELAP Non-Potable Water

West Virginia Department of Environmental Protection, Division of Water and Waste 
Management

Accreditation ID: 395

Scope: Non-Potable Water ■ , ...

South Carolina Department of Health and Environmental Control, Office of Environmental 
Laboratory Certification

Accreditation ID: 89009003
Scope: Clean Water Act (CWA); Resource Conservation and Recovery Act (RCRA)

State of New Hampshire

299409

Non-potable water . . .

Accreditor: State of Georgia

Accreditation ID: Chapter 391-3-26
Scope: As per the Georgia EPD Rules and Regulations for Commercial Laboratories, PAES is

accredited by the Pennsylvania Department of Environmental Protection Bureau of 
 Laboratories under the National Environmental Laboratory Approval Program (NELAC).

CERTIFICATE OF ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Energy Services LLC.

Accreditor: State of Virginia

Accreditation ID: 460201

Scope: Non-Potable Water . . . .:■ ■

Accreditor: NELAP: New Jersey, Department of Environmental Protection

Accreditation ID: PA026

Scope: Non-Potable Water ______  .

NELAP: New York, Department of Health Wadsworth Center

11815

Non-Potable Water , . / ■

Accreditor: State of Connecticut, Department of Public Health, Division of Environmental Health

Accreditation ID: PH-0263
Scope: Clean Water Act (CWA) Resource Conservation and Recovery Act (RCRA)

Accreditor: NELAP: Texas, Commission on Environmental Quality

Accreditation ID: T104704453-09-TX

Scope: Non-Potable Water

Accreditor:

Accreditation ID:
Scope:



SAMPLE SUMMARY

Workorder: 26227 OCD / NP000588

Lab ID Sample ID Date Collected . Date ReceivedMatrix

Report ID: 26227 - 1039608 Page 3 of 21

3/29/2018 14:30

3/29/2018 15:15 

3/29/2018 14:55 

3/29/2018 16:00

3/29/2018 11:23

Pace Analytical Energy Services LLC

220 William Pitt Way

Pittsburgh, PA 15238

Phone: (412) 826-5245

Fax: (412) 826-3433

3/30/2018 08:30 

3/30/2018 08:30 

3/30/2018 08:30 

3/30/2018 08:30 

3/30/2018 08:30

3/29/2018 16:20 3/30/2018 08:30

3/29/2018 15:30 3/30/2018 08:30

262270001

262270002

262270003

262270004

262270005

262270006

262270007

CERTIFICATE OF ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Energy Services LLC.

MW-10

MW-14R 

MW-34

MW-36 

MW-39 

IW-4S

IMW-2

Water

Water

Water

Water 

water

Water

Water



PROJECT SUMMARY

Workorder: 26227 OCD / NP000588

Workorder Comments

Batch Comments

Page 4 of 21Report ID: 26227- 1039608

The samples were collected in an alternate container type, than that assigned to PAES method AM20GAx. Sample container was 
not preserved.

Pace Analytical Energy Services LLC

220 William Pitt Wlay

Pittsburgh, PA 15238

Phone: (412) 826-5245

Fax: (412) 826-3433

CERTIFICATE OF ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Energy Services LLC.

Batch: EACC/2659 - Anions by IC

The samples were not evaluated against duplicate and spike due to the concentration exceeding the calibration range associated 
with the assigned reference sample; 262270001. Analyte Chloride. Batch acceptance based on laboratory control sample recovery.



ANALYTICAL RESULTS

Workorder: 26227 OCD / NP000588

Water

Results Units PQL MDL DF AnalyzedParameters Qualifiers: By :

3/31/2018 01:45 MD

Report ID: 26227 -1039608 Page 5 of 21

. '7

Lab ID:

Sample ID:

Pace Analytical Energy Services LLC

220 William Pitt Way

Pittsburgh, PA 15238

Phone: (412) 826-5245

Fax: (412) 826-3433

Date Received: 3/30/2018 08:30 Matrix: 

Date Collected: 3/29/2018 14:30

262270001

MW-10

CERTIFICATE OF ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Energy Services LLC.

EAcceptqrs - PAES

Analysis Desc: SW-846 9056 

Sulfate

Analytical Method: SW-846 9056

27 mg/l ’ 1.0 0.16 1



ANALYTICAL RESULTS

Workorder: 26227 OCD / NP000588

Date Received: 3/30/2018 08:30 Matrix: Water262270002Lab ID:

Date Collected: 3/29/201815:15MW-14RSample ID:

MDL DF Analyzed ByParameters Results Units QualifiersPQL

MD

Page 6 of 21Report ID: 26227- 1039608

BW
BW

d,n
d,n
d,n

1.0
1.0
1.0
1.0
1.0

4/6/2018 08:03 BW
4/6/2018 08:03 
4/6/2018 08:03

Pace Analytical Energy Services LLC

220 William Pitt Way

Pittsburgh, PA 15238

Phone: (412) 826-5245

Fax: (412) 826-3433

Analytical Method: AM20GAX

0.20
0.20

MD 
. MD

0.040 2
0.014 2
0.010 2

3400 ug/l
2.4 ug/l
2.1 ug/l

2.6 mg/L
2.7 mg/L
2.7 mg/L
2.8 mg/L
2.7 mg/L

AnalyticalMethod: SW-846 9060A

0.085 1
0.085 1
0.085 1
0.085 1
0.085 1

CERTIFICATE OF ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Energy Services LLC.

.V

RISK - PAES
| Analysis Desc: AM20GAX

Methane
Ethane
Ethene

...

3/30/2018 17:58 
3/30/2018 17:58 
3/30/201817:58 MD 
3/30/2018 17:58 
3/30/2018 17:58 MD

Wet Chemistry - PAES

Analysis Desc: SW-846 9060A :

TOC Replicate 1
TOC Replicate 2

TOC Replicate 3
TOC Replicate 4
Mean Total Organic Carbon



ANALYTICAL RESULTS

Workorder: 26227 OCD / NP000588

Parameters Results Units PQL MDL DF Analyzed QualifiersBy

BW

Report ID: 26227 - 1039608 Page 7 of 21

<0^

d.n
d,n
d;n

MD
MD
MD
MD
MD

3/30/2018 19:02
3/30/2018 19:02
3/30/2018 19:02
3/30/2018 19:02
3/30/2018 19:02

Lab ID:

Sample ID:

Pace Analytical Energy Services LLC

220 William Pitt Way

Pittsburgh, PA 15238

Phone: (412) 826-5245

Fax: (412) 826-3433

Wet Chemistry - PAES

Analysis Desc: SW-846 9060A

TOC Replicate 1
TOC Replicate 2 

TOC Replicate 3 
TOC Replicate 4
Mean Total Organic Carbon

0.014 2
0.010 2

262270003

MW-34

. 2.0 mg/L
2.1 mg/L 
2.0 mg/L 
2.1 mg/L 

: 2.0 mg/L

CERTIFICATE OF ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Energy Senrices LLC.

RISK-PAES
I Analysis Desc: AM20GAX

Methane
Ethane
Ethene

Analytical Method: AM20GAX

20000 ug/l : 1.0 0.040 2 4/6/2018 08:14 BW

4.6 ug/l 0.20 0.014 2 4/6/2018 08:14 BW
4.7 ug/l 0.20 0.010 2 4/6/2018 08:14

Analytical Method: SW-846 9060A

1.0 0.085 1
1.0 0.085 1
1.0 0.085 1
1.0 0.085 1
1,0 0.085 1

Date Received: 3/30/2018 08:30 Matrix: Water

Date Collected: 3/29/2018 14:55



ANALYTICAL RESULTS

Workorder: 26227 OCD / NP000588

Matrix: Water262270004

MW-36

QualifiersMDL DF AnalyzedResults UnitsParameters ByPQL

10 2.4 10

BW

3

Page 8 of 21Report ID: 26227 - 1039608

1:0:
0.20
0.20

MD
MD
MD
MD

1.0
1.0
1.0
1.0
1.0

0.040 2
0.014 2
0.010 2

d,n
d.n
d,n

Pace Analytical Energy Services LLC

220 William Pitt Wlay

Pittsburgh, PA 15238

Phone: (412) 826-5245

Fax: (412) 826-3433

4/6/2018 08:26 BW 
4/6/2018 08:26 BW 

4/6/2018 08:26

Date Received: 3/30/2018 08:30 

Date Collected: 3/29/2018 16:00

Lab ID:

Sample ID:

3/30/2018 20:08 MD 
3/30/2018 20:08 
3/30/2018 20:08 
3/30/2018 20:08 
3/30/2018 20:08

2.4 mg/L
2.5 mg/L
2.6 mg/L
2.6 mg/L
2.5 mg/L

d

Analytical Method: SW-846 9060A

0.085 1 
0.085 1
0.085 1
0.085 1
0.085 1

CERTIFICATE OF ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Energy Services LLC.

RISK - PAES
| Analysis Desc: AM20GAX

Methane
Ethane
Ethene

Wet Chemistry - PAES 
I Analysis Desc: SW-846 9060A

TOC Replicate 1
TOC Replicate 2 
TOC Replicate 3 
TOC Replicate 4 
Mean Total Organic Carbon

Analytical Method: AM20GAX

15000 ug/l

110 ug/l
71 ug/l

Analytical-Method: SW-846 9056

440 mg/l " 10 2.4 10 3/31/201815:16 MD

EAcceptors - PAES 
^Analysis Desc: SW-846 9056

Chloride



ANALYTICAL RESULTS

Workorder: 26227 OCD / NP000588

Parameters Results Units : By Qualifiers

Analytical Method: SW-846 9056

35 mg/l 1.0 0.16 1 3/31/2018 03:15 MD

Report ID: 26227 - 1039608 Page 9 of 21

Pace Analytical Energy Services LLC

220 William Pitt Way

Pittsburgh, PA 15238

Phone: (412) 826-5245

Fax: (412) 826-3433

Lab ID:

Sample ID:

Date Received: 3/30/2018 08:30 Matrix: Water

Date Collected: 3/29/2018 11 23

CERTIFICATE OF ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Energy Services LLC

262270005

MW-39

EAcceptors - PAES
I Analysis Desc: SW-846 9056

Sulfate

PQL MDL DF Analyzed



0

ANALYTICAL RESULTS

Workorder: 26227 OCD / NP000588

Water

QualifiersPQL MDL DF AnalyzedResults Units ByParameters

Page 10 of 21Report ID: 26227 - 1039608

262270006

IW-4S

0.085 1
0.085 1
0.085 1
0.085 1

Date Received: 3/30/2018 08:30 Matrix: 

Date Collected: 3/29/2018 16:20

Pace Analytical Energy Services LLC

220 William Pitt Way

Pittsburgh, PA 15238

Phone: (412) 826-5245

Fax: (412) 826-3433

Lab ID:

Sample ID:

i.o
1.0
1.0
1.0
1.0

CERTIFICATE OF ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Energy Services LLC.

0.085 1 3/31/2018 15:18 MD
3/31/201815:18 MD 
3/31/2018 15:18 MD 
3/31/2018 15:18 MD 
3/31/201815:18 MD

Analytical-Method: SW-846 9060A

3.0 mg/L
3.1 mg/L
3.1 mg/L
3.2 mg/L
3.1 mg/L

Wet Chemistry - PAES
I Analysis Desc: SW-846 9060A;

TOC Replicate 1
TOC Replicate 2 
TQC Replicate 3
TOC Replicate 4
Mean Total Organic Carbon



ANALYTICAL RESULTS

Workorder: 26227 OCD / NP000588

Parameters Results Units MDL DF Analyzed QualifiersByPQL

Page 11 of 21Report ID: 26227 - 1039608

«

Lab ID:

Sample ID:

5.0
5.0 
5.0
5.0
5.0

0.42 5
0.42 5
0.42 5
0.42 5
0.42 5

Pace Analytical Energy Services LLC

220 William Pitt Way

. Pittsburgh, PA 15238

Phone: (412) 826-5245

Fax: (412) 826-3433

MD
MD
MD
MD
MD

Wet Chemistry - PAES

Analysis Desc: SW-846 9060A

TOC Replicate 1
TOC Replicate 2
TOC Replicate 3 
TOC Replicate 4 
Mean Total Organic Carbon

□ 

d 
d 
d 
d 
d

262270007

IMW-2

CERTIFICATE OF ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Energy Services LLC.

3/30/2018 21:49
3/30/2018 21:49
3/30/2018 21:49
3/30/2018.21:49
3/30/2018 21:49

Analytical Method: SW-846 9060A

110 mg/L
110 mg/L
110 mg/L
110 mg/L
110 mg/L

Date Received: 3/30/2018 08:30 Matrix: Water

Date Collected: 3/29/2018 15:30



ANALYTICAL RESULTS QUALIFIERS

Workorder: 26227 OCD / NP000588

MDL

PQL

Not detected at or above reporting limit.ND

Dilution Factor.DF

Surrogate.S

Relative Percent Difference.RPD

% Rec

U

J

The laboratory does not hold NELAP/TNI accreditation for this method or analyte.n

The analyte concentration was determined from a dilution.d

Page 12 of 21Report ID: 26227 - 1039608

Percent Recovery.

Indicates the compound was analyzed for, but not detected at or above the noted concentration.

Estimated concentration greater than the set method detection limit (MDL) and less than the set reporting limit (PQL).

Pace Analytical Energy Services LLC

220 William Pitt Way

Pittsburgh, PA 15238

Phone: (412) 826-5245

Fax: (412) 826-3433

DEFINITIONS/QUALIFIERS

Method Detection Limit.: Can be used synonymously with LOD; Limit Of Detection.

Practical Quanitation Limit. Can be used synonymously with LOQ; Limit Of Quantitation.

CERTIFICATE OF ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Energy Services LLC.



QUALITY CONTROL DATA

Workorder: 26227 OCD / NP000588

Analysis Method: SW-846 9060A

METHOD BLANK: 54544

Units

LABORATORY CONTROL SAMPLE: 54545

Parameter QualifiersUnits

Wet Chemistry

MATRIX SPIKE SAMPLE: 54547 Original: 262270003

Units Qualifiers

Report ID: 26227 - 1039608 Page 13 of 21

104
104
105
105

104

LCS 
% Rec

MS 
% Rec

2
2.1

2
2.1

2

22
22
22
22
22

mg/L
mg/L
mg/L
mg/L
mg/L

23
23
23
23
23

1.0
1.0
1.0
1.0
1.0

22
22
22
22
22

100 
.101
101
99

101

mg/L
mg/L
mg/L
mg/L
mg/L

mg/L
mg/L
mg/L
mg/L
mg/L

Blank 
Result.

Reporting
Limit Qualifiers

% Rec 
Limits

Original
Result

Pace Analytical Energy Services LLC

220 William Pitt Way

Pittsburgh, PA 15238

Phone: (412) 826-5245

Fax: (412) 826-3433

QC Batch: WET/2284

QC Batch Method: SW-846 9060A

Associated Lab Samples: 262270002, 262270003, 262270004, 262270007

70-130
70-130
70-130
70-130
70-1.30

Spike
Cone.

1.0 U
1.0 U
1.0 U
1.0 U
1.0 U

70-130
70-130
70-130
70-130

70-130

% Rec
Limits

MS 
Result

Spike 
Cone.

CERTIFICATE OF ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Energy Services LLC.

LCS 
Result

20
20
20
20
20

TOC Replicate 1
TOC Replicate 2
TOC Replicate 3
TOC Replicate 4
Mean Total Organic Carbon

Parameter

Wet Chemistry
TQC Replicate 1 
TOC Replicate 2 

TOC Replicate 3 
TOC Replicate 4
Mean Total Organic Carbon

Parameter

Wet Chemistry
TOC Replicate 1 
TOC Replicate 2 

TOC Replicate 3 
TOC Replicate 4
Mean Total Organic Carbon

40^



QUALITY CONTROL DATA

Workorder: 26227 OCD / NP000588

Original: 262270002SAMPLE DUPLICATE: 54546

QualifiersRPDUnitsParameter

Page 14 of 21Report ID: 26227- 1039608

4.9
0.84
6.6
0.6
2.8

2.8
2.7
2.8
2.8
2^8

2.6
2.7
2.7
2.8
2.7

20
20
20
20
20

Wet Chemistry
TOC Replicate 1
TOC Replicate 2
TOC Replicate 3 
TOC Replicate 4
Mean Total Organic Carbon

mg/L
mg/L
mg/L
mg/L
mg/L

DUP 
Result

Max
RPD

Pace Analytical Energy Services LLC

220 William Pitt Way

Pittsburgh, PA 15238

Phone: (412) 826-5245

Fax: (412) 826-3433

Original
Result

CERTIFICATE OF ANALYSIS
This report shall not be reproduced, except in full, 

without the written consent of Pace Analytical Energy Services LLC.



QUALITY CONTROL DATA

Workorder: 26227 OCD / NP000588

Analysis Method: SW-846 9060A

METHOD BLANK: 54548

Units

LABORATORY CONTROL SAMPLE: 54549

Parameter Units Qualifiers
o Wet Chemistry

Original: 262270006MATRIX SPIKE SAMPLE: 54551

Units Qualifiers

Report ID: 26227 - 1039608 Page 15 of 21

104
104
104
104
104

LCS 
% Rec

MS 
% Rec

Spike
Cone.

23
23
23
23
23

1.0 U
1.0 U
1.0 U
1.0 U
1.0 U

3
3.1
3.1
3.2
3.1

22
22
22
22
22

1.0
1:0
1.0
1.0
1.0

22
23
22
22
22

97
97
95
96
96

mg/L
mg/L
mg/L
mg/L
mg/L

mg/L
mg/L
mg/L
mg/L
mg/L

mg/L 
mg/L 
mg/L
mg/L
mg/L

Blank 
Result

Reporting
Limit Qualifiers

% Rec
Limits

Pace Analytical Energy Services LLC

220 William Pitt Way

Pittsburgh, PA 15238

Phone: (412) 826-5245

Fax: (412) 826-3433

Spike
Cone.

70-130
70-130
70-130
70-130
70-130

70-130
70-130
70-130
70-130

70-130

% Rec 
Limits

20
20
20
20
20

Original
Result

LCS 
Result

CERTIFICATE OF ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Energy Services LLC.

Parameter

Wet Chemistry
TOC Replicate 1 
TOC Replicate 2 
TOC Replicate 3

TOC Replicate 4
Mean Total Organic Carbon

TOC Replicate 1
TOC Replicate 2
TOC Replicate 3
TOC Replicate 4
Mean Total Organic Carbon

Parameter

Wet Chemistry
TOC Replicate 1 
TOC Replicate 2 
TOC Replicate 3 
TOC Replicate 4
Mean Total Organic Carbon

MS 
Result

QC Batch: WET/2285

QC Batch Method: SW-846 9060A

Associated Lab Samples: 262270006



QUALITY CONTROL DATA

Workorder: 26227 OCD / NP000588

Original: 262270006SAMPLE DUPLICATE: 54550

QualifiersUnits RPDParameter

Page 16 of 21Report ID: 26227- 1039608

Original
Result

3
3.1
3.1
3.2
3.1

3
3.2
3.1
3.1
3:1

1.7
1.2
2.4
2.7

0.58

20
20
20
20
20

mg/L
mg/L
mg/L
mg/L

DUP 
Result

Max 
RPD

Pace Analytical Energy Services LLC

220 William Pitt Wlay

Pittsburgh, PA 15238

Phone: (412)826-5245

Fax: (412) 826-3433

Wet Chemistry
TOC Replicate 1
TOC Replicate 2
TOC Replicate 3
TOC Replicate 4
Mean Total Organic Carbon mg/L

A CERTIFICATE OF ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Energy Services LLC.



QUALITY CONTROL DATA

Workorder: 26227 OCD / NP000588

Analysis Method: SW-846 9056

METHOD BLANK: 54552

Parameter Units

mg/l 1.0 U 1.0

LABORATORY CONTROL SAMPLE: 54553

Parameter Units Qualifiers

mg/l 10 10 103 80-120

> MATRIX SPIKE SAMPLE: 54555 Original: 262270001

Units Qualifiers

mg/l 3527 10 87 80-120

SAMPLE DUPLICATE: 54554 Original: 262270001

Parameter Units RPD Qualifiers

0.1mg/l 27 27 20

Page 17 of 21Report ID: 26227 - 1039608

MS
% Rec

EAcceptors
Sulfate

EAcceptors
Sulfate

Original
Result

Reporting
Limit Qualifiers

% Rec 
Limits

LCS 
Result

DUP 
Result

Max 
RPD

Pace Analytical Energy Services LLC

220 William Pitt Way

Pittsburgh. PA 15238

Phone: (412)826-5245

Fax: (412) 826-3433

QC Batch:

QC Batch Method:

Associated Lab Samples:

Blank 
Result

% Rec
Limits

Original
Result

Spike 
Cone.

Spike
Cone.

MS 
Result

EACC/2659

SW-846 9056

262270001, 262270005

CERTIFICATE OF ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Energy Services LLC.

LCS 
%:Rec

EAcceptors
Sulfate

Parameter

EAcceptors
Sulfate



QUALITY CONTROL DATA

Workorder: 26227 OCD / NP000588

SW-846 9056Analysis Method:

METHOD BLANK: 54576

UnitsParameter

1.01.0 Umg/l

LABORATORY CONTROL SAMPLE: 54577

QualifiersParameter Units

101 80-1201010mg/1

Page 18 of 21Report ID: 26227 - 1039608

a

EAcceptors
Chloride

Reporting
Limit Qualifiers

Blank 
Result

LCS 
%Rec

LCS 
Result

Spike
Cone.

QC Batch:

QC Batch Method:

Associated Lab Samples:

Pace Analytical Energy Services LLC

220 William Pitt Wlay

Pittsburgh, PA 15238

Phone: (412) 826-5245

Fax: (412) 826-3433

EAcceptors 
Chloride

% Rec 
Limits

EACC/2660

SW-846 9056

262270004

CERTIFICATE OF ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Energy Services LLC.helac



QUALITY CONTROL DATA

Workorder: 26227 OCD / NP000588

Analysis Method: AM20GAX

METHOD BLANK: 54589

Parameter Units

LABORATORY CONTROL SAMPLE & LCSD: 54590 54591

Parameter Units RPD Qualifiers

Report ID: 26227 - 1039608 Page 19 of 21

97
104
105

ug/l
ug/l
ug/l

750
38
35

730
39
37

80-120
80-120
80-120

20
20
20

ug/l
ug/l
ug/l

Blank 
Result

Reporting
Limit Qualifiers

750
40
38

3.2
2.5
2.6

n
n
n

101
107
108

DISG/6753

AM20GAX

262270002,262270003,262270004

Max 
RPD

Spike LCS 
Cone. Result

Pace Analytical Energy Services LLC

220 William Pitt Way

Pittsburgh, PA 15238

Phone: (412) 826-5245

Fax: (412) 826-3433

QC Batch:

QC Batch Method:

Associated Lab Samples:

0.50 n
0.10 n
0.10 n

0.50 U
0.10 U
0.10 U

% Rec
Limit

/sob

RISK
Methane 
Ethane 
Ethene

RISK
Methane
Ethane 
Ethene

CERTIFICATE OF ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Energy Services LLC.

LCSD LCS LCSD 
Result % Rec % Rec



QUALITY CONTROL DATA QUALIFIERS

Workorder: 26227 OCD / NP000588

QUALITY CONTROL PARAMETER QUALIFIERS

The laboratory does not hold NELAP/TNI accreditation for this method or analyte.n

Page 20 of 21Report ID: 26227 - 1039608

Pace Analytical Energy Services LLC

220 William Pitt Way

Pittsburgh, PA 15238

Phone: (412) 826-5245

Fax: (412) 826-3433

CERTIFICATE OF ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Energy Services LLC.



QUALITY CONTROL DATA CROSS REFERENCE TABLE

Workorder: 26227 OCD / NP000588

Lab ID Prep Method Prep Batch Analysis Method

262270006 IW-4S WET/2285SW-846 9060A

SW-846 9056262270004 EACC/2660MW-36

•»

Page 21 of 21Report ID: 26227 -1039608

AM20GAX

AM20GAX

AM20GAX

262270001

262270005

262270002

262270003

262270004

262270007

Analysis
Batch

Pace Analytical Energy Services LLC

220 William Pitt Way

Pittsburgh, PA 15238

Phone: (412) 826-5245

Fax: (412) 826-3433

SW-846 9056 

. SW-846 9056

EACC/2659

EACC/2659

MW-14R 

: MW-34 

MW-36

MW-10

MW-39

DISG/6753

DISG/6753

DISG/6753

262270002

262270003

262270004

SW-846 9060A WET/2284

SW-846 9060A WET/2284

SW-846 9060A WET/2284

SW-846 9060A WET/2284

CERTIFICATE OF ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Energy Services LLC.

Sample ID

MW-14R 

MW34.

MW-36

IMW-2
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010947
Address: Copy To: REGULATORY AGENCYi

Address: GROUNDWATERNPDES DRINKING WATER

Email To: Purchase Order No.: H^liIdnAs fenJr, CO RCRAUST OTHER

Fax:Phone:, Project Name: Site Location

MTProject Number

| 5kCOLLECTED Preservatives

tl

al¥ Pace Project No J Lab ID.DATE TIME

X1
I

2

3

X4

X

7

8

9

10

11

12
I

ADDITIONAL COMMENTS RELINQUISHED BY t AFFILIATION TIME ACCEPTED BY / AFFILIATION DATE TIME

0230 3 & M*

NS^.

SAMPLER NAME AND SIGNATURE
ORIGINAL

PRINT Meme of SAMPLER:

SIGNATURE of SAMPLER:
•im^ ^\ta: By signing this lom you are accepting Pace's NET 30 day payment terms and agreeing to late charges of 1.5% per month ^rolcei not paid within 30 days.

F-ALL-Q-020rev.07, 11
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£ 
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E 
ui 
fc

COMPOSITE 
START

DATE Signed 
(MM/DD/YY):

CL 
CO
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£
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s 
UJ

5
I
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o

f
5
■H 
□

6

COMPOSITE 
END/GRAB

i

I

1
1
I

x
X

_5_

* 6

XX
xx 
XX

CHAIN-OF-CUSTODY / Analytical Request Document
The Chaln-of-Custody is a LEGAL DOCUMENT. All relevant fields must be completed accurately.

SAMPLE ID
(A-Z, 0-9 /,-)

Sample IDs MUST BE UNIQUE

p 
S

I

o o'

OCQ
NP OOP 5^8

DATE

M&

DATE

I

!

g 
!
8
& 
% 

z
3 
3
5 
a
i
i

wceAnalytical’
wwv.pimatrucm

220 William Pitt Way 
Pittsburgh, PA 15238 
412-826-5245
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Section D 
RequIredCIfent Information

DW 
WT
WW
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SL 
OL 
WP 
AR 
T9
OT

Section B

Required Project Information:

Report To:

SectionC 

Invoice Information: 
Attention:Pu-rVee MtitiiL ________

puttee.4rcUis -us.cam

I
Mui-ro 
Mtu- /Yr

MM -36
HU-35
Xtu-Y3 
i mm-a.

UJ

O 
O 
X
t£

I 
h

if

; STATE:

Requested Analysis Filtered (Y/N)

1 
;h1

^5
1 ©
1c

&
2
1 
a

578 322 ¥536
Requested Due Date/TAT:

Matrix Codes
MATRIX / CODE 

Drinking Water 
Water 
Waste Water 
Product 
Scil/Solid 
on 
Wipe 
Air ' 
Tissue 
Other

SAMPLE CONDITIONS

/^\

&
ih 
JI6

TIME

f¥-fo
i5-~<5

11:23
16:20
15:30

it
P

_____Accourits ‘faua.Ue.
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Client Name: 
A. Shipping/Container Information (circle appropriate response)

Courier: 

Custody Seal on Cooler/Box Present: Yes / No) Seals Intact: Yes No

Absorbent Foam Other: 

3 ^es^Vl

Chain of Custody Present: (Ip) No

Comments:.

B. Laboratory Assignment/Log-in (check appropriate response)

N/AYES NO

o

If yes, see pH form.kZ
Z

Z

3-3#Cooler contents examined/received by t Date:

Project Manager Review"?

F-PAE-Q-009-rev.0h 3Oct2017

Comment
Reference non-Conformance

z
Z

Chain of Custody properly filled out

Chain of Custody relinquished

Sampler Name & Signature on COC

Containers intact

Were samples in separate bags

Sample container labels match COC 
Sample name/date and time collected_____  .

Sufficient volume provided

PAES containers used

Are containers properly preserved for the requested testing? 
(as labeled)
If an unknown preservation state, were containers checked? 
Exception: VOA's coliform
Was volume for dissolved testing field filtered, as noted on 
the COC? Was volume received in a preserved container? 

Headspace present?

Comments:  ■ ■ . ■ ’ • .  ■ .

z 
zz
7

Z~7

Cooler Receipt Form

Project: &C£*/ NPOQ)0S&P? Lab Work Order:

Air bill Present/Zes .) Nd

Type of Ice: ^(frey Blue None ice intact: /9es Zvielted

Cooler Temperature: p. &  Radiation Screened: Yes

x6227

UPS USPS client Other.

Tracking Number: 780 3 0P7 / 6 7 £3

■ < Z
Cooler/Box Packing Materials

Date:
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faceAnalytical

o
April 26, 2018

26454

o Sincerely,

/Q-

Customer Service Representative ■.

Enclosures

Total Number of Pages _11_

Report ID: 26454 -1044437 Page 1 of 9

o

Purvee Mittal
Arcadis
One Executive Drive, Suite 303 
Chelmsford, MA 01824

As a valued client we would appreciate your comments on our service. 

Please email PAESfeedback@pacelabs.com.

Pace Analytical Energy Services LLC

220 William Pitt Way

Pittsburgh, PA 15238

Phone: (412) 826-5245

Fax: (412) 826-3433

CERTIFICATE OF ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Energy Services LLC.

Ruth Welsh 04/26/2018 
RuthWelsh@pacelabs.com

RE: OCD / NP000588

Pace Workorder:

Dear Purvee Mittal:

Enclosed are the analytical results for sample(s) received by the laboratory on Thursday, April 19, 2018. 
Results reported herein.conform to the most current NELAC standards, where applicable, unless otherwise 
narrated in the body of the report.

If you have any questions concerning this report, please feel free to contact me.



o
LABORATORY ACCREDITATIONS & CERTIFICATIONS

Accreditor:

Accreditor:

o

Page 2 of 9Report ID: 26454 -1044437

o
nelac

Pace Analytical Energy Services LLC

220 William Pitt Way

Pittsburgh, PA 15238

Phone: (412) 826-5245

Fax: (412) 826-3433

Accreditor:

Accreditation ID:
Scope:

Accreditor:

Accreditation ID:
Scope:

CERTIFICATE OF ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Energy Services LLC.

Accreditor:
Accreditation ID:

Scope:

State of Virginia

Accreditation ID: 460201

Scope: Non-PotableWater

Accreditor: NELAP: New Jersey, Department of Environmental Protection

Accreditation ID: PA026

Scope: Non-Potable Water  .

NELAP: New York, Department of Health Wadsworth Center

11815

Non-Potable Water ,  ....

State of Connecticut, Department of Public Health, Division of Environmental Health 

PH-0263
Clean Water Act (CWA) Resource Conservation and Recovery Act (RCRA)

Accreditor: NELAP: Texas, Commission on Environmental Quality

Accreditation ID: T104704453-09-TX

Scope; Non-Potable Water

State of New Hampshire

299409

Non-potable water

Accreditor: State of Georgia

Accreditation ID: Chapter 391-3-26
Scope: As per the Georgia EPD Rules and Regulations for Commercial Laboratories, PAES is

accredited by the Pennsylvania Department of Environmental Protection Bureau of 
Laboratories under the National Environmental Laboratory Approval Program (NELAC).

Accreditor: Pennsylvania Department of Environmental Protection, Bureau of Laboratories

Accreditation ID: 02-00538

Scope: NELAP Non-Potable Water

Accreditor: West Virginia Department of Environmental Protection, Division of Water and Waste
Management

Accreditation ID: 395

Scope: Non-Potable Water

South Carolina Department of Health and Environmental Control, Office of Environmental 
Laboratory Certification

Accreditation ID: 89009003
Scope: Clean Water Act (CWA); Resource Conservation and Recovery Act (RCRA)



SAMPLE SUMMARY

Workorder: 26454 OCD / NP000588

Sample ID Date Collected Date ReceivedMatrix

4/18/2018 14:20 4/19/2018 10:45IMW-2 Water

Report ID: 26454 -1044437 Page 3 of 9

Pace Analytical Energy Services LLC

220 William Pitt Way

Pittsburgh, PA 15238

Phone: (412) 826-5245

Fax: (412) 826-3433

Lab ID

264540001

4S& CERTIFICATE OF ANALYSIS
This report shall not be reproduced, except in full, .

without the written consent of Pace Analytical Energy Services LLC.



o
PROJECT SUMMARY

Workorder: 26454 OCD / NP000588

Workorder Comments

Page 4 of 9Report ID: 26454 -1044437

The sample 26454 (0001) was collected in an alternate container type, than that assigned to PAES method AM20GAx. Sample 
container was 20ml capacity and not preserved.

Pace Analytical Energy Services LLC

220 William Pitt Way 

Pittsburgh, PA 15238

Phone:(412)826-5245 
Fax: (412) 826-3433 f

CERTIFICATE OF ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Energy Services LLC.



ANALYTICAL RESULTS

Workorder: 26454 OCD / NP000588

Water

Parameters PQL MDL DF AnalyzedResults Units QualifiersBy

I

Report ID: 26454 -1044437 Page 5 of 9

Lab ID:

Sample ID:

d,n
d,n
d;n

4/20/2018 09:41
4/20/2018 09:41
4/20/2018 09:41

Date Received: 4/19/2018 10:45 Matrix: 

Date Collected: 4/18/2018 14:20

Pace Analytical Energy Services LLC

220 William Pitt Way

Pittsburgh, PA 15238

Phone: (412) 826-5245

Fax: (412) 826-3433

nelac^

264540001

IMW-2

1.0
0,20
0.20

CERTIFICATE OF ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Energy Services LLC.

BW
BW
BW

RISK-PAES
I Analysis Desc: AM20GAX

Methane
Ethane
Ethene

Analytical Method: AM20GAX

16000 ug/l •• 1.0 0.040 2
• 1.7 ug/l 0,20 0.014 2
0.16J ug/l 0.20 0.010 2



ANALYTICAL RESULTS QUALIFIERS

Workorder: 26454 OCD / NP000588

MDL

PQL

ND

DF

S

RPD

% Rec

U

J

n

d

Page 6 of 9Report ID: 26454 -1044437

nelac

Surrogate.

Relative Percent Difference.

Percent Recovery.

Indicates the compound was analyzed for, but not detected at or above the noted concentration.

Estimated concentration greater than the set method detection limit (MDL) and less than the set reporting limit (PQL).

Pace Analytical Energy Services LLC

220 William Pitt Way

Pittsburgh, PA 15238

Phone: (412) 826-5245

Fax: (412) 826-3433

The laboratory does not hold NELAP/TNI accreditation for this method or analyte. 

The analyte concentration was determined from a dilution.

DEFINITIONS/QUALIFIERS

Method Detection Limit. Can be used synonymously with LOD; Limit Of Detection.

Practical Quanitation Limit. Can be used synonymously with LOQ; Limit Of Quantitation.

Not detected at or above reporting limit.

Dilution Factor.

CERTIFICATE OF ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Energy Services LLC.



QUALITY CONTROL DATA

Workorder: 26454 OCD / NP000588.

QC Batch: DISG/6786 Analysis Method: AM20GAX

264540001

METHOD BLANK: 54857

Parameter Units

LABORATORY CONTROL SAMPLE & LCSD: 54858 54859

Parameter Units RPD Qualifiers

Report ID: 26454 -1044437 Page 7 of 9

107
106
105

102
104

99

750
38
35

n
n
n

0.50 U
0.10 U
0.10 U

760
39
35

80-120
80-120
80-120

4.9
2

5.1

20
20
20

ug/l
ug/l
ug/l

ug/l
ug/l
ug/l

Spike
Cone.

Reporting
Limit Qualifiers

0.50 n
0.10 n
0.10 n

Max 
RPD

Pace Analytical Energy Services LLC

220 William Pitt Way

Pittsburgh, PA 15238

Phone: (412) 826-5245

Fax: (412) 826-3433

Blank 
Result

% Rec
Limit

/Oh

RISK
Methane
Ethane
Ethene

800
40
37

CERTIFICATE OF ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Energy Services LLC.

LCS 
Result

RISK
Methane
Ethane
Ethene

QC Batch Method: AM20GAX 

Associated Lab Samples:

LCSD LCS LCSD 
Result % Rec, % Rec



QUALITY CONTROL DATA QUALIFIERS

Workorder: 26454 OCD / NP000588

QUALITY CONTROL PARAMETER QUALIFIERS

The laboratory does not hold NELAP/TNI accreditation for this method or analyte.n

Page 8 of 9Report ID: 26454 - 1044437

Pace Analytical Energy Services LLC

220 William Pitt Way

Pittsburgh, PA 15238

Phone: (412) 826-5245

Fax: (412) 826-3433

CERTIFICATE OF ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Energy Services LLC.



QUALITY CONTROL DATA CROSS REFERENCE TABLE

Workorder: 26454 OCD / NP000588

Prep Method Prep Batch Analysis Method

DISG/6786AM20GAX

o

Page ? of 9Report ID: 26454 -1044437

o

Pace Analytical Energy Services LLC

220 William Pitt Way

. Pittsburgh, PA 15238

Phone:(412)826-5245

Fax:(412)826-3433

Analysis 
Batch

CERTIFICATE OF ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Energy Services LLC.

Sample ID

: IMW-2

Lab ID

264540001
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Purchase Order No.: r RCRA F OTHER Email To; r ust
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4GProject NumberRequested Due DatefTAT: STATE:kfPcC&5tt-
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Requested Analysis Filtered (Y/N) :

PreservativesCOLLECTED
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Pace Project NoJ Lab I.D.xTIMEDATE
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SAMPLER NAME AND SIGNATURE
I

ORONAL PRINT Name of SAMPLER:

oSIGNATURE of SAMPLER:

•Invoices not paid within 30 day*.'Note: By slgrtng thia form you are accepting Pace's NET 30 day payment terms and agreeing to tats charges of 1.5% per month
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'section A

Required Client Information:

Section D
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i
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I
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I
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(MM/DD/YY):
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I

1
ii=

p 
s 
A!

1
f

SAMPLE ID
(A-Z^Oe/r)

Sample IDs MUST BE UNIQUE

COMPOSITE 
ENDflSftAB

Matrix Codes
MATRIX f CODE 

DW 
WT 
WW 

P 
SL 
OL 
WP 
AR 
TS 
OT

I

i

CHA1N-OF-CUSTODY / Analytical Request Document
The Chaln-of-Custody Is a LEGAL DOCUMENT. Al! relevant fields must be completed accurately.

2
£

I
I*

COMPOSITE 
START

Drlrikfng Water 
Water 
Waste Water 
Product 
Son/SoBd 
Oil 
Wipe 
Air 
Tissue 
Other

Section B 

Required Project Information:

Report To:
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P

&
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Pace Project 
Manager: , 
Pace Profile#:

TIME
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i

i

Section C
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fircacV

I
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i
i&

322¥5^Fac

/ 220 William Pitt Way
VCeAnalyt/CaT Pittsburgh, PA 15238
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 Cooler Receipt Form 

o Project: OC-D /j\J P&OO& 'pP Lab Work Order: ZZ V PPP
Client Name: 

A. Shipping/Container Information (circle appropriate response)

No

Tracking Number: I

Cooler/Box Packing Material:

Ice IntactZ’Yes '■ Melted

NoCooler Temperature: 

Comments: 

B. Laboratory Assignment/Log-in (check appropriate response)

N/AYES NO

O'

V

vZ

If yes, see pH form.

\f

P- /Z ( &Cooler contents examined/received by :. Date:.

o Project Manager Review/ Date: 

F-PAE-Q-009-rev.Ol, 3Oct2017

Comment
Reference non-Conformance

Chain of Custody properly filled out

Chain of Custody relinquished

Sampler Name & Signature on COC

Containers intact

Were samples in separate bags

Sample container labels match COC
Sample name/date and time collected
Sufficient volume provided

PAES containers used

Are containers properly preserved for the requested testing? 
(aslabeled)______ : _____ _____
If an unknown preservation state, were containers checked? 
Exception: VOA's coliform_______ __________ . ,, ■
Was volume for dissolved testing field filtered, as noted on 
the COC? Was volume received in a preserved container? 

Headspace present?

Comments: _ ___ ____ _

tz

iZ

^ubblZw^'

Type of Ice: ^MetJ Blue None

Air bill Present: iZUPS USPS Client Other:.

Custody Seal on Cooler/Box Present: Yes ( No

. —
ubble Wra-f) Absorbent Foam Other: 

Seals Intact: Yes No

Ice Intact ^YesJ Melted

Radiation Screened:

Courier:

Chain of Custody Presen



RE:

27211

o Sincerely,

Customer Service Representative

Enclosures

18Total Number of Pages -1 °

Report ID: 27211 - 1068786 Page 1 of 15

o

Purvee Mittal
Arcadis
One Executive Drive, Suite 303 
Chelmsford, MA 01824

As a valued client we would appreciate your comments on our service; 

Please email PAESfeedback@pacelabs.com.

Pace Analytical Energy Services LLC

220 William Pitt Way

Pittsburgh, PA 15238

Phone: (412) 826-5245

Fax: (412)826-3433

OCD / NP000588

Pace Workorder:

Dear Purvee Mittal:

Enclosed are the analytical results for sample(s) received by the laboratory on Thursday, June 21, 2018: 
Results reported herein conform to the most current NELAC standards, where applicable, unless otherwise 
narrated in the body of the report.

If you have any questions concerning this report, please feel free to contact me.

Ruth Welsh 07/03/2018 
Ruth.Welsh@pacelabs.com

CERTIFICATE OF ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Energy Services LLC.

July 3, 2018



o
LABORATORY ACCREDITATIONS & CERTIFICATIONS

Accreditor:

o

Page 2 of 15Report ID: 27211 - 1068786

o

Pace Analytical Energy Services LLC

220 William Pitt Way

Pittsburgh, PA 15238

Phone: (412) 826-5245

Fax: (412)826-3433

nelac;

Accreditation ID:
Scope:

CERTIFICATE OF ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Energy Services LLC.

Accreditor:

Accreditation ID: 
Scope:

Accreditor: 

Accreditation ID:
Scope:

State of New Hampshire

299409

Non-potable water . ,

Accreditor: State of Georgia

Accreditation ID: Chapter 391-3-26
Scope: As per the Georgia EPD Rules and Regulations for Commercial Laboratories, PAES is

accredited by the Pennsylvania Department of Environmental Protection Bureau of 
 Laboratories under the National Environmental Laboratory Approval Program (NELAC).

Accreditor: Pennsylvania Department of Environmental Protection, Bureau of Laboratories

Accreditation ID: 02-00538

Scope: NELAP Non-Potable Water

Accreditor: West Virginia Department of Environmental Protection, Division of Water and Waste
Management

Accreditation ID: 395

Scope: Non-Potable Water

South Carolina Department of Health and Environmental Control, Office of Environmental 
Laboratory Certification

89009003

Clean Water Act (CWA); Resource Conservation and Recovery Act (RCRA)

Accreditor: State of Virginia

Accreditation ID: 460201

Scope:: Non-Potable Water

NELAP: New Jersey, Department of Environmental Protection

PA026

Non-Potable Water

NELAP: New York, Department of Health Wadsworth Center

11815

Non-Potable Water

Accreditor: State of Connecticut, Department of Public Health, Division of Environmental Health

Accreditation ID: PH-0263
Scope: Clean Water Act (CWA) Resource Conservation and Recovery Act (RCRA)

Accreditor: NELAP: Texas, Commission on Environmental Quality

Accreditation ID: T104704453-09-TX

Scope; Non-Potable Water

Accreditor:

Accreditation ID:
Scope:



SAMPLE SUMMARY

Workorder: 27211 OCD/NP000588

Lab ID Sample ID Date CollectedMatrix Date Received

272110001 MW-36

272110002 IMW-2

Page 3 of 15Report ID: 27211 - 1068786

6/20/2018 16:00 6/21/2018 08:00

6/20/201815:30 6/21/201808:00

Pace Analytical Energy Services LLC

220 William Pitt Way

Pittsburgh, PA 15238

Phone: (412) 826-5245

Fax: (412) 826-3433

Water

Water

CERTIFICATE OF ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Energy Services LLC.



PROJECT SUMMARY

Workorder: 27211 OCD/NP000588

Workorder Comments

Page 4 of 15Report ID: 27211 - 1068786

Phone: (412) 826-5245 

Fax: (412) 826-3433

Pace Analytical Energy Services LLC 

220 William Pitt Way 

Pittsburgh, PA 15238

The samples were collected in an alternate container type, than that assigned to PAES method AM20GAx. The sample containers 
were not preserved.

CERTIFICATE OF ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Energy Services LLC.



ANALYTICAL RESULTS

Workorder: 27211 OCD/NP000588

Water

Parameters Results Units MDL DF Analyzed Qualifiers\ ByPQL

EAcceptors - PAES

d

i 'J'-' rcepncate o 
6 TOC Replicate 4 

''—Mpan Total HrnaiMean Total Organic Carbon

Page 5 of 15Report ID: 27211 - 1068786

Lab ID:

Sample ID:

272110001

MW-36

6/26/2018 09:49 BW
6/26/2018 09:49 BW 
6/26/2018.09:49. BW

MD
MD
MD
MD

Date Received: 6/21/2018 08:00 Matrix: 

Date Collected: 6/20/201816:00

Pace Analytical Energy Services LLC

220 William Pitt Way

Pittsburgh, PA 15238

Phone: (412) 826-5245

Fax: (412) 826-3433

1.0
1.0
1.0
1.0
1.0

Analysis Desc: SW-846 9056

Chloride

6/27/2018 04:08 MD 
6/27/2018 04:08 
6/27/2018 04:08 
6/27/2018 04:08 
6/27/2018 04:08

Wet Chemistry - PAES
I Analysis Desc: SW-846 9060A

TGC Replicate 1
TOC Replicate 2
TOC Replicate 3

Analytical Method: SW-846 9056

240 mg/l ■ \ 10 2.4 10 6/22/201816:45 MD

0.085 1
0.085 1
0.085 1
0.085 1
0.085 1

Analytical Method: SW-846 9060A

15 mg/L
15 mg/L
15 mg/L
15 mg/L
15 mg/L

zzz

d,n
d,n
d,n

CERTIFICATE OF ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Energy Services LLC.

RISK - PAES

Analysis Desc: AM20GAX

Methane >

Ethane
Ethene

Analytical Method: AM20GAX

15000 ug/l ' ' ■ ;' 1.0 0.040 2

68 ug/l 0.20 0.014 2
400 ug/l 0.20 0.010 2



ANALYTICAL RESULTS

Workorder: 27211 OCD/NP000588

Water

PQL MDL DF Analyzed QualifiersResults UnitsParameters By

Wet Chemistry - PAES

! Analysis Peso: SW-846 9060A , ,

8.5 100

Page 6 of 15Report ID: 27211 - 1068786

0.20
0.20

6/26/2018 11:04 BW 
6/26/201811:04 BW

100
100
100
100
100

Lab ID:

Sample ID:

TOC Replicate 1
TOC Replicate 2
TOC Replicate 3
TOC Replicate 4
Mean Total Organic Carbon

d,n
d,n
d,n

Pace Analytical Energy Services LLC

220 William Pitt Way

Pittsburgh, PA 15238

Phone: (412) 826-5245

Fax: (412) 826-3433

Date Received: 6/21/2018 08:00 Matrix: 

Date Collected: 6/20/2018 15:30

272110002

IMW-2

CERTIFICATE OF ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Energy Services LLC.

2800 mg/L
2800 mg/L
2800 mg/L
2800 mg/L
2800 mg/L

Analytical Method: AM20GAX

14000 ug/l 1.0 0.040 2 6/26/2018 11:04 BW
1.3 ug/l 0.20 0.014 2

0.42 ug/l 0.20 0.010 2

RISK - PAES

I Analysis Desc: AM20GAX

Methane
Ethane
Ethene

.^aly}^^fedi?W-846?Q60A   . .

8.5 100 6/27/201819:33 MD
8.5 100 6/27/2018 19:33 MD

6/27/2018 19:33 MD
8.5 100 6/27/2018 19:33 MD
8.5 100 .6/27/2018 19:33 MD

d 
d 
d
d
d



ANALYTICAL RESULTS QUALIFIERS

Workorder: 27211 OCD/NP000588

MDL

PQL

ND

RPD

% Rec

U

J

n

d

Report ID: 27211 - 1068786 Page 7 of 15

o

®

DF 

S

The laboratory does not hold NELAP/TNI accreditation for this method of analyte. 

The analyte concentration was determined from a dilution.

Percent Recovery.

Indicates the compound was analyzed for, but not detected at or above the noted concentration.

Estimated concentration greater than the set method detection limit (MDL) and less than the set reporting limit (PQL).

Pace Analytical Energy Services LLC

220 William Pitt Way

Pittsburgh, PA 15238

Phone: (412) 826-5245

Fax: (412) 826-3433

DEFINITIONS/QUALIFIERS

Method Detection Limit. Can be used synonymously with LOD; Limit Of Detection.

Practical Quanitation Limit. Can be used synonymously with LOQ; Limit Of Quantitation. 

NOt detected at or above reporting limit.

Dilution Factor.

Surrogate.

Relative Percent Difference.

CERTIFICATE OF ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Energy Services LLC.



0

QUALITY CONTROL DATA

Workorder: 27211 OCD/NP000588

Analysis Method: AM20GAX

Associated Lab Samples:

METHOD BLANK: 56138

UnitsParameter

LABORATORY CONTROL SAMPLE & LCSD: 56139 56140

QualifiersRPDUnitsParameter

Page 8 of 15Report ID: 27211 - 1068786

95
108
107

4.2
1.7

0.71

ug/l
ug/l
ug/l

750
38
35

0.50 U
0.10 U
0.10 U

0.50 n
0.10 n
0.10 n

740
41
38

99
109
108

80-120
80-120
80-120

20
20
20

Reporting
Limit Qualifiers

Phone: (412) 826-5245

Fax: (412) 826-3433

ug/l
ug/l
ug/l

710
41
38

n 
n
n

Pace Analytical Energy Services LLC 

220 William Pitt Way 

Pittsburgh, PA 15238

Max 
RPD

DISG/6921

AM20GAX

272110001,272110002

QC Batch:

QC Batch Method:

Spike
Cone.

Blank 
Result

% Rec
Lirnit

?/neaacr;

RISK 
Methane 
Ethane 
Ethene

RISK
Methane
Ethane
Ethene

CERTIFICATE OF ANALYSIS
This report shall not be reproduced, except in full, 

without the written consent of Pace Analytical Energy Services LLC.

LCS LCSD LCS LCSD
Result Result % Rec % Rec



QUALITY CONTROL DATA

Workorder: 27211 OCD/NP000588

Analysis Method: SW-846 9056

METHOD BLANK: 56149

Units

mg/l 1.0 U 1.0

LABORATORY CONTROL SAMPLE: 56150

Parameter Units Qualifiers

mg/l 10 11 113 80-120

Original: 272110001MATRIX SPIKE SAMPLE: 56152

QualifiersParameter Units

80-120240 101 dmg/l 100 340

SAMPLE DUPLICATE: 56151 Original: 272110001

QualifiersParameter Units :rpd

mg/l 240 240 0.26 20 d

Report IQ: 27211 - 1068786 Page 9 of 15

LCS 
Result

EAcceptors
Chloride

Original
Result

Spike 
Cone.

EACC/2708

SW-846 9056

272110001

Reporting
Limit Qualifiers

MS 
% Rec

Pace Analytical Energy Services LLC

220 William Pitt Way

Pittsburgh. PA 15238

Phone:(412)826-5245

Fax: (412) 826-3433

LCS 
% Rec

QC Batch:

QC Batch Method: 

Associated Lab Samples:

Max 
RPD

Blank 
Result

EAcceptors
Chloride

% Rec
Limits

Original
Result

% Rec 
Limits

MS 
Result

Spike
Cone..

Parameter

EAcceptors
Chloride

EAcceptors
Chloride

DUP 
Result

CERTIFICATE OF ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Energy Services LLC.



QUALITY CONTROL DATA

Workorder: 27211 OCD/NP000588

SW-846 9060AAnalysis Method:WET/2300

METHOD BLANK: 56233

Units

METHOD BLANK: 56243

Parameter Units

LABORATORY CONTROL SAMPLE: 56234

Parameter QualifiersUnits

LABORATORY CONTROL SAMPLE: 56244

QualifiersParameter Units

70-13022 9922mg/L

Page 10 of 15Report ID: 27211 - 1068786

21
22
22
22
22

1.0 U
1.0U
1.0 U
1.0 U
1.0 U

22
22
22
22
22

Reporting
Limit Qualifiers

% Rec 
Limits

1.0 U
1.0 U
1.0 U
1.0 U
1.0 U

1.0
1.0
1.0
1.0
1.0

T.O
1.0
1.0
1.0
1.0

96
99
98
98
98

70-130
70-130
70-130
70-130
70-130

Wet Chemistry
TOC Replicate 1
TOC Replicate 2 
TOC Replicate 3 
TOC Replicate 4
Mean Total Organic Carbon

Reporting
Limit Qualifiers

Wet Chemistry
TOC Replicate 1

mg/L
mg/L 
mg/L 
mg/L
mg/L

mg/L
mg/L 
mg/L
mg/L
mg/L

Blank 
Result

SW-846 9060A

272110001

LCS 
Result

Pace Analytical Energy Services LLC

220 William Pitt Way

Pittsburgh, PA15238

Phone:(412)826-5245

Fax: (412) 826-3433

QC Batch:

QC Batch Method: 

Associated Lab Samples:

Spike
Cone.

Blank 
Result

% Rec 
Limits

Spike
C.onc.

LCS
% Rec

LCS 
Result

LCS
% Rec

CERTIFICATE OF ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Energy Services LLC.

Wet Chemistry
TOC Replicate 1 mg/L
TOC Replicate 2 mg/L
TOC Replicate 3 mg/L
TOC Replicate 4 mg/L
Mean Total Organic Carbon mg/L

Parameter

Wet Chemistry 
TOC Replicate 1 
TOC Replicate 2 
TOC Replicate 3 
TOC Replicate 4
Mean Total Organic Carbon



QUALITY CONTROL DATA

Qualifiers

MATRIX SPIKE SAMPLE: 56236 Original:. 271950002

Units Qualifiers

SAMPLE DUPLICATE: 56235 Original: 27195O0O1

Units RPD Qualifiers

Report ID: 27211 -1068786 Page 11 of 15

MS 
Result

MS 
% Rec

mg/L
mg/L
mg/L
mg/L

22

22
22
22

21
21
21
21

0.24
0.37
0.24
0.31
0.29

17
17 .
17 
17
17

85
83
85
85
84

Original
Result

Spike 
Cone.

70-130
70-130
70-130
70-130

20
20
20
20
20

8.3
8.6
8.6
8.5
8.5

6.74

3.4
2.5

0.047
1.7

LCS 
Result

Max
RPD

mg/L
mg/L
mg/L
mg/L

Pace Analytical Energy Services LLC

220 William Pitt Way

Pittsburgh, PA 15238

Phone: (412) 826-5245

Fax: (412) 826-3433

8.2
8.3
8:4
8.5
8.4

Spike 
Cone.

Original
Result

% Rec 
Limits

70-130
70-130
70-130
70-130
70-130

DUP 
ResultParameter

Wet Chemistry

TOC Replicate 1
TOC Replicate 2
TOC Replicate 3
TOC Replicate 4
Mean Total Organic Carbon mg/L

Units

mg/L
mg/L
mg/L 
mg/L

Parameter

TOC Replicate 2 
TOC Replicate 3 
TOC Replicate 4
Mean Total Organic Carbon

Parameter

Wet Chemistry
TOC Replicate 1
TOC Replicate 2

TOC Replicate 3
TOC Replicate 4
Mean Total Organic Carbon mg/L

LCS 
% Rec

98
96
96
97

%Rec
Limits

CERTIFICATE OF ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Energy Services LLC.

Workorder: 27211 OCD/NP000588

LABORATORY CONTROL SAMPLE: 56244

20
20
20
20
20



QUALITY CONTROL DATA

Workorder: 27211 OCD/NP000588

SW-846 9060AAnalysis Method:WET/2301

METHOD BLANK: 56249

Units

LABORATORY CONTROL SAMPLE: 56250

QualifiersUnits

Original: 272110002MATRIX SPIKE SAMPLE: 56252

QualifiersParameter Units

Page 12 of 15Report ID: 27211 - 1068786

MS 
% Rec

Spike
Cone.

22
22
22
22
22

Reporting
Limit Qualifiers

Spike
Cone.

% Rec 
Limits

83
86
88
88
86

70-130
70-130
70-130
70-130
70-130

Phone: (412)826-5245

Fax: (412) 826-3433

2800
2800
2800
2800
2800

2000
2000
2000
2000
2000

21
21
20
21
21

1.0
1:0
1.0
1.0
1.0

d 
d 
d
d
d

mg/L
mg/L
mg/L
mg/L

mg/L
mg/L
mg/L
mg/L
mg/L

Pace Analytical Energy Services LLC 

220 William Pitt Why 

Pittsburgh, PA 15238

SW-846 9060A

272110002

QC Batch:

QC Batch Method:

Associated Lab Samples:

Wet Chemistry
TOC Replicate 1
TOC Replicate 2
TOC Replicate 3

TOC Replicate 4
Mean Total Organic Carbon mg/L

1.0 U
1.0 U
1.0 U
1.0 U
1.0 U

% Rec 
Limits

4500
4600
4600
4600
4600

70-130
70-130
70-130
70-130
70-130

Original
Result

Blank 
Result

96
96
94
94
95

LCS 
Result

LCS
% Rec

MS 
Result

Parameter

Wet Chemistry
TOC Replicate 1 
TOC Replicate 2 
TOC Replicate 3 
TOC Replicate 4
Mean Total Organic Carbon

Parameter

Wet Chemistry
TOC Replicate 1 mg/L
TOC Replicate 2 mg/L
TOC Replicate 3 mg/L
TOC Replicate 4 mg/L
Mean Total Organic Carbon mg/L

CERTIFICATE OF ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Energy Services LLC.



QUALITY CONTROL DATA

Workorder: 27211 OCD/NP000588

SAMPLE DUPLICATE: 56251 Original: 272110002

Parameter QualifiersUnits RPD

Page 13 of 15Report ID: 27211 - 1068786

2800
2800
2800
2800
2800

20
20
20
20
20

2800
2800
2800
2800
2800

d
d
d
d
d

Wet Chemistry
TOC Replicate 1 
TOC Replicate 2 
TOC Replicate 3 
TOC Replicate 4
Mean Total Organic Carbon

mg/L
mg/L 
mg/L 
mg/L
mg/L

DUP 
Result

Max
RPD

Pace Analytical Energy Services LLC

220 William Pitt Way

Pittsburgh, PA 15238

Phone: (412) 826-5245

Fax: (412) 826-3433

2.2
0.63

0.089
0.69
0.86

Original
Result

CERTIFICATE OF ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Energy Services LLC.



QUALITY CONTROL DATA QUALIFIERS

Workorder: 27211 OCD/NP000588

QUALITY CONTROL PARAMETER QUALIFIERS

The analyte concentration was determined from a dilution.d

The laboratory does not hold NELAP/TNI accreditation for this method or analyte.n

Page 14 of 15Report ID: 27211 - 1068786

Pace Analytical Energy Services LLC

220 William Pitt Way

Pittsburgh, PA 15238

Phone: (412)826-5245

Fax: (412)826-3433

CERTIFICATE OF ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Energy Services LLC.



QUALITY CONTROL DATA CROSS REFERENCE TABLE

Workorder: 27211 OCD / NP000588

Lab ID Prep Batch Analysis MethodPrep Method

SW-846 9056MW-36 EACC/2708272110001

MW-36 SW-846 9060A272110001 WET/2300

SW-846 9060A272110002 IMW-2 WET/2301

Report ID: 27211 - 1068786 Page 15 of 15

AM20GAX

AM20GAX

DISG/6921

DISG/6921

272110001

272110002

Pace Analytical Energy Services LLC

220 William Pitt Way

Pittsburgh, PA 15238

Phone: (412) 826-5245

Fax:(412)826-3433

Analysis
BatchSample ID

MW-36

IMW-2

CERTIFICATE OF ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Energy Services LLC.



I Analytical Request Document
EGta-DOCUMENT. All relevant fields must be completed accurately.

ww.pwHate.ntn

/OfPage:

011446Report To:

Address: Company Name:Copy To: REGULATORY AGENCY
Address: NPDES GROUNDWATER DRINKING WATER

Purchase Order No.: RCRALIST OTHER 

Project Name:

AllProject Numbar:Requested Due DatefTAT:

Requested Analysis Filtered (Y/N)

>^-Z£ COLLECTED Preservatives

Q_

12 tS Pace Project NoJ Lan I.D.x xDATE TIME

1

Or2

3

4

5

6

7

I8

9

10

I11

12

ADOmONAL COMMENTS RELINQUISHED BY / AFFILIATION ACCEPTED BY I AFFILIATION DATE SAMPLE CONDITIONSDATE TIME TIME

Istica. b-M 03rf, ..5~ A/■c*-

SAMPLER NAME AND SIGNATURE

ORIGINAL
PRINT Name of SAMPLER:

SIGNATURE Of SAMPLER:

I
•Important Note: By signing tills form you are accepting Paca's NET 30 day payment terms and agreeing to late chargee of 1.5% per month for any Invoices not paid vrfthln 30 days.

15
§p =

i

TIME

HiCO

g 1 
RO

XxK
XX

§ 
t=

DATE Signed
(MM/DD/YY):

a 
a.

I

Section D 
Reared Client information

1
I

Site Location

STATE:

COMPOSITE 
END/GRA0

I

I
I

1
I

z

Section A

Required Client Information: 

Company:

Section C

Invoice Information: 
Attention:

SAMPLE ID
(A-Z.O-9/.-j

Sample IDs MUST BE UNIQUE

£

8
■u

I

I
i

Matrix Codes 
MATRIX I CODE 

Drinking Water DW 
WT 
ww 

p 
SL 
OL 
WP 
AR 
TS 
OT

8_
11
F

!

COMPOSITE 
START

l

I

l

Water 
Waste Water 
Product 
SoilfSoEd 
Oil 
Wipe 
Air 
Tissue 
Other

uS 
£ 
(0

■

8
<Q.
IUJ
I
m

s
a z 
eti
i
4

LU

O
O
X

I

ocp______
AIT OQO&iS

DATE,

(JltJq )5'X

E -

Section B 
Required Project Information:

AeeoUrrts ;

_____ £ 30 Tla-TA, 3>V1 too
Reference: hkgki&fdt ftameL CO
Pace Project y _ j —
Manager._______ '_____________________

Pace Proflie#;

8 i

&
at

z
3

J* 
* s

3?t 
o -g 

o 
V)

F-ALL-Q-020rev.07,15-May-2007

I 

o co - 
§ o o’ 
& 2 
3------

1
a

I 
I

' 220 William Pitt Way
llytiCal" Pittsburgh, PA 15238 

412-826-5245

YeguefAj utopreyerveg} jlagAidMfe 

far A'^kt Lj^r»ca»i0AS. VbA

YeJ 0>Vets . ~Xere, n»a^> Xave 
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Email To: f

Phane:578 323*53^



Cooler Receipt Form

£73,//Client Name: Project: Lab Work Order:

A. Shipping/Container Information (circle appropriate response)

Air bill Present^Yes}

Tracking Number:.

Seals Intact: Yes No

Type of Ice: (weX) Ice Intact:
“X

Cooler Temperature: 9PC

Comments:.

B. Laboratory Assignment/Log-in (check appropriate response)

N/AYES NO

~7

vz

If yes, see pH form.z
V

Cooler contents examined/received by:.
Date: 

Date: G~cU~-Project Manager Review:.o
F-PAE-Q-OO9-rev.Ol, 3Oct2017

Comment
Reference non-Conformance

\7
XT

iz

UPS USPS Client Other:_

7 8/^/5 77 69CO

; No

6<d

&0

\Z

Z7

Radiation Screened: Yes ^NcZ) Chain of Custody Present^Yesj No

Chain of Custody properly filled out

Chain of Custody relinquished

Sampler Name & Signature on COC

Containers intact

Were samples in separate bags

Sample container labels match COC
Sample name/date and time collected
Sufficient volume provided

PAES containers used

Are containers properly preserved for the requested testing? 
(as labeled)
If an unknown preservation state, were containers checked?
Exception: VOA's coliform ______
Was volume for dissolved testing field filtered, as noted on 
the COC? Was volume received in a preserved container? 
Headspace present?

Comments: __ __ _

: Blue None

Custody Seal on Cooler/Box Present: Yes/ No

Cooler/Box Packing Material:^ Bubble Wrap/ Absorbent Foam Other 

Courier:

Melted



o
OCP

Client 

T

pHNaOHBAKH2SO4HNO3 HC1SampleNo.

L

1.

o

oF-PAE-Q-010-rev.00, 20Nov2014

__ Date G.U.ffr
• • - Pace ( of /

x 
yZ2/|4 147- 6L

NaOH+
ZnAc

pH SCREENING FORM

Client Project_____________
PAES WO# «£7J?7/ 

Completed by

Preservative
None



o
September 18, 2018

27971

Sincerely,

Customer Service Representative

Enclosures

Total Number of Pages 29

Page 1 of 25Report ID: 27971 - 1092303

o

Purvee Mittal
Arcadis
One Executive Drive, Suite 303 
Chelmsford, MA 01824

As a valued client we would appreciate your comments on our service: 

PleaseemailPAESfeedback@pacelabs.com.

Pace Analytical Energy Services LLC

220 William Pitt Wiay

Pittsburgh, PA 15238

Phone: (412) 826-5245

Fax: (412) 826-3433

CERTIFICATE OF ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Energy Services LLC.

Ruth Welsh 09/18/2018 
Ruth.Welsh@pacelabs.cbm

TO Analytical*

RE: OCD/NP000588

Pace Workorder:

Dear Purvee Mittal:

Enclosed are the analytical results for sample(s) received by the laboratory on Thursday, September 06, 2018: 
Results reported herein conform to the most current NELAC standards, where applicable, unless otherwise 
narrated in the body of the report.

If you have any questions concerning this report, please feel free to contact me.



o
LABORATORY ACCREDITATIONS & CERTIFICATIONS

Accreditor:

Accreditor:

Accreditor:

Report ID: 27971 - 1092303 Page 2 of 25

Pace Analytical Energy Services LLC

220 William Pitt Way

Pittsburgh, PA 15238

Phone: (412)826-5245

Fax: (412) 826-3433

Accreditor:

Accreditation ID:
Scope:

Accreditation ID:
Scope:

Accreditor:

Accreditation ID:
Scope:

Accreditor:

Accreditation ID:

Scope:.

Accreditor:

Accreditation ID:
Scope:

CERTIFICATE OF ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Energy Services LLC.

Pennsylvania Department of Environmental Protection, Bureau of Laboratories 

02-00538

NELAP Non-Potable Water S

West Virginia Department of Environmental Protection, Division of Water and Waste 
Management

Accreditation ID: 395

Scope: Non-Potable Water  , , , , ..

South Carolina Department of Health and Environmental Control, Office of Environmental 
Laboratory Certification

89009003

Clean Water Act (C WA); Resource Conservation and Recovery Act (RCRA)

State of Virginia

Accreditation ID: 460201
Scope: Non-Potable Water

NELAP: New Jersey, Department of Environmental Protection

PA026

Non-Potable Water

NELAP: New York, Department of Health Wadsworth Center

11815

Non-Potable Water

Accreditor: State of Connecticut, Department of Public Health, Division of Environmental Health

Accreditation ID: PH-0263

Scope: Clean Water Act (CWA) Resource Conservation and Recovery Act (RCRA)

Accreditor: NELAP: Texas, Commission on Environmental Quality

Accreditation ID: T104704453-09-TX

Scope; Non-Potable Water

State of New Hampshire

299409

Non-potable water

Accreditor: State of Georgia

Accreditation ID: Chapter 391-3-26
Scope: As per the Georgia EPD Rules and Regulations for Commercial Laboratories, PAES is

accredited by the Pennsylvania Department of Environmental Protection Bureau of 
 Laboratories under the National Environmental Laboratory Approval Program (NELAC).



SAMPLE SUMMARY

Workorder: 27971 OCD / NP000588

Sample ID.Lab ID Matrix

MW-29DR

MW-39

Page 3 of 25Report ID: 27971 - 1092303

MW-34

MW-34D 

MW-36

9/6/2018 08:30 

9/6/2018 08:30 

9/6/2018 08:30 

9/6/2018 08:30 

9/6/2018 08:30 

9/6/2018 08:30 ■ 

9/6/2018 08:30

279710008

279710009

279710010

279710011

9/5/2018 13:25

9/5/2018 16:30 

9/5/2018 15:30 

9/5/2018 17:00

9/5/2018 17:15

279710001

279710002

279710003 

279710004

279710005

279710006

279710007

IW-4S

IW-5S

IW-8S

IW-16S

Pace Analytical Energy Services LLC

220 William Pitt Way

Pittsburgh, PA 15238

Phone: (412) 826-5245

Fax: (412) 826-3433

9/5/201811:15

9/5/2018 11:15

9/5/2018 16:15

9/5/201816:15 9/6/2018 08:30

9/5/2018 12:25

9/5/2018 15:00

Water

Water

Water

Water

Water

Water

W&ter

Water

Water

Water

Water

Date Collected Date Received

9/6/2018 08:30 

9/6/2018.08:30 

9/6/2018 08:30

CERTIFICATE OF ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Energy Services LLC.

MW-10

MW-14R



PROJECT SUMMARY

Workorder: 27971 OCD / NP000588

Workorder Comments

Page 4 of 25Report ID: 27971 - 1092303

The samples 27971 (0002, 0004, 0006) were collected In an alternate container type, than:that assigned to PAES method 
AM20GAx. The sample container was not preserved and capped with silicone septa.

Pace Analytical Energy Services LLC

220 William Pitt Way

Pittsburgh, PA 15238

Phone: (412) 826-5245

Fax: (412) 826-3433

CERTIFICATE OF ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Energy Services LLC.



ANALYTICAL RESULTS

Workorder: 27971 OCD / NP000588

QualifiersResults Units . PQL MDL DF AnalyzedParameters By

Page 5 of 25Report ID: 27971 - 1092303

Pace Analytical Energy Services LLC

220 William Pitt Way

Pittsburgh, PA 15238

Phone: (412) 826-5245

Fax: (412) 826-3433

Date Received: 9/6/2018 08:30 Matrix: Water

Date Collected: 9/5/2018 11:15

Lab ID:

Sample ID:

279710001

MW-10

CERTIFICATE OF ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Eneigy Services LLC.

EAcceptqrs - PAES

Analysis Desc: SW-846 9056 

Sulfate r "

Analytical Method: SW-846 9056

26 mg/l 1.0 0.20 1 9/6/201816:54 MD



ANALYTICAL RESULTS

Workorder: 27971 OCD / NP000588

Matrix: WaterLab ID: 279710002

Sample ID: MW-14R

QualifiersMDL DF AnalyzedParameters Results Units ByPQL

Wet Chemistry - PAES

Analysis Desc: SW-846 9060A : ^aly!ical.MethpQW84pQ60A-

Page 6 of 25Report ID: 27971 - 1092303

BW
BW

1.0
1.0
1.0
1.0
1.0

0.33 1
0.33 1
0.33 1
0.33 1
0.33 1

Phone: (412) 826-5245 

Fax: (412) 826-3433

TOC Replicate 1
TOC Replicate 2
TOC Replicate 3 
TOC Replicate 4
Mean Total Organic Carbon

9/14/2018 08:04 BW
9/14/2018 08:04 
9/14/2018 08:04

Pace Analytical Energy Services LLC 

220 William Pitt Way 

Pittsburgh. PA 15238

3

2200 ug/l
2.0 ug/l 
1.9 ug/l

d.n
d,n
d,n

Date Received: 9/6/2018 08:30 

Date Collected: 9/5/2018 11:15

6.028 2

0.014 2
0.010 2

MD
MD
MD
MD
MD

CERTIFICATE OF ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Energy Services LLC.

' Analytical Method: AM20GAX

1.0
0.20
0.20

9/6/2018 18:03
9/6/2018 18:03
9/6/2018 18:03
9/6/2018 18:03
9/6/2018 18:03

RISK - PAES

Analysis Desc: AM20GAX ■

Methane
Ethane
Ethene

2.7 mg/L
2.8 mg/L
2.8 mg/L
2.9 mg/L
2.8 mg/L



ANALYTICAL RESULTS

Workorder: 27971 OCD / NP000588

Water

Parameters PQL MDL DF Analyzed QualifiersResults Units By

/

Report ID: 27971 - 1092303 Page 7 of 25

e

279710003

MW-29DR

MD
MD
MD
MD

0.33 1
0.33 1
0.33 1
0.33 1

Lab ID:

Sample ID:

Pace Analytical Energy Services LLC

220 William Pitt Way

Pittsburgh, PA 15238

Phone: (412) 826-5245

Fax: (412) 826-3433

9/6/2018 19:09 MD 
9/6/2018 19:09 
9/6/2018 19:09 
9/6/2018 19:09 
9/6/2018 19:09

Wet Chemistry - PAES

Analysis Desc: SW-846 9060A

TOC Replicate 1 r 

TOC Replicate 2 
TOC Replicate 3 
TOC Replicate 4 
Mean Total Organic Carbon

CERTIFICATE OF ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Energy Services LLC.

Date Received: 9/6/2018 08:30 Matrix: 

Date Collected: 9/5/2018 16:15

Analytical Method: SW-846 9060A

0.52J mg/L ' 1.0 0.33 1

0.53J mg/L 1.0
0.53J mg/L 1.0
0.50J mg/L 1.0
0.52J mg/L 1.0



ANALYTICAL RESULTS

Workorder: 27971 OCD / NP000588

Date Received: 9/6/2018 08:30 Matrix: WaterLab ID: 279710004

Date Collected: 9/5/2018 16:15Sample ID: MW-34

QualifiersResults Units MDL DF AnalyzedParameters PQL By

Wet Chemistry - PAES 

Analysis Desc: SW-846 9060A ]

Page 8 of 25Report ID: 27971 - 1092303

e

9/6/2018 20:15 
9/6/2018 20:15 
9/6/2018 20:15
9/6/2018 20:15
9/6/2018 20:15

0.20
0.20

1.0
1.0
1.0
1.0
1.0

9/14/2018 08:15 BW 
9/14/2018 08:15 BW 
9/14/2018 08:15 BW

MD
MD
MD
MD
MD

Phone: (412) 826-5245 

Fax: (412) 826-3433

TOC Replicate 1

TOC Replicate 2
TOC Replicate 3
TOC Replicate 4
Mean Total Organic Carbon

Pace Analytical Energy Services LLC 

220 William Pitt Way 

Pittsburgh, PA 15238

__J

d,n
d.n
d,n

11000 ug/l
2.2 ug/l 
11 ug/l

CERTIFICATE OF ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Energy Services LLC.

1.5 mg/L
1.6 mg/L
1.6 mg/L
1.6 mg/L
1.6 mg/L

: Analytical Method:’AM20GAX

1.0 0.028 2
0.014 2
0.010 2

■J Analytical Method: SW-846 9060A

0.33 1
0.33 1
0.33 1 
0.33 1 
0.33 1

RISK-PAES
I Analysis Desc: AM20GAX

Methane
Ethane
Ethene



ANALYTICAL RESULTS

Workorder: 27971 OCD / NP000588

water

Parameters Results Units PQL MDL DF Analyzed QualifiersBy

Analytical Method: SW-846 9060A

Page 9 of 25Report ID: 27971 - 1092303

Lab ID:

Sample ID:

1.0
1.0 
to
1.0 .
1.0

MD
MD
MD
MD

Pace Analytical Energy Services LLC

220 William Pitt Way

Pittsburgh, PA 15238

Phone: (412) 826-5245

Fax: (412) 826-3433

Date Received: 9/6/2018 08:30 Matrix: 

Date Collected: 9/5/2018 12:25

6.33 1

0.33 1
0.33 1
0.33 1
0.33 1

9/6/2018 21:21 MD
9/6/2018 21:21 
9/6/2018 21:21 

: 9/6/2018 21:21 

9/6/2018 21:21

279710005

MW-34D

2.7 mg/L
2.7 mg/L
2.7 mg/L
2.7 mg/L
2.7 mg/L i

Wet Chemistry - PAES 

Analysis Desc: SW-846 9060A 

TOC Replicate 1
TOC Replicate 2 
TOC Replicate 3 

TOC Replicate 4 :
Mean Total Organic Carbon

CERTIFICATE OF ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Energy Services LLC.



ANALYTICAL RESULTS

Workorder: 27971 OCD / NP000588

Water279710006

MW-36

QualifiersMDL DF AnalyzedResults Units ByParameters PQL

9/7/201818:18 MD340 mg/l 25

]

Page 10 of 25Report ID: 27971 - 1092303

MD
MD
MD
MD

0.33 1
0.33 1
0.33 1
0.33 1
0.33 1

Lab ID:

Sample ID:

Pace Analytical Energy Services LLC

220 William Pitt Way

Pittsburgh, PA 15238

Phone: (412) 826-5245

Fax: (412) 826-3433

2.9 mg/L
2.8 mg/L
2.8 mg/L
2.7 mg/L
2.8 mg/L

Date Received: 9/6/2018 08:30 Matrix: 

Date Collected: 9/5/2018 15:00

zo

d,n
d,n
d,n

Wet Chemistry. - PAES 

I Analysis Desc: SVV-846.9060A

TOC Replicate 1
TOC Replicate 2 
TOC Replicate 3 
TOC Replicate 4 
Mean Total Organic Carbon

9/6/2018 21:53 MD 
9/6/2018 21:53 
9/6/2018 21:53 
9/6/2018 21:53 
9/6/2018 21:53

□

d

0.028 2
0.014 2
0.010 2

^nelac-;

RISK - PAES
'Analysis Desc: AM20GAX

Methane

Ethane
Ethene

Analytical Method: SW-846 9060A:.

To

1.0
1.0
1.0
1.0

EAcceptors - PAES
I Analysis Desc: SW-846 9056

Chloride

.. Analytical Method~AM20GAX

11000 ug/l ~ 1.0

53 ug/l 0.20
13 ug/l 0.20

9/14/2018 08:26 BW 
9/14/2018 08:26 BW
9/14/2018 08:26 BW

CERTIFICATE OF ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Energy Services LLC.

Analytical Method: SW-846.9056

10 25



ANALYTICAL RESULTS

Workorder: 27971 OCD / NP000588

279710007 water
MW-39

Parameters Results Units PQL MDLDF Analyzed QualifiersBy

35 mg/l 9/6/201818:24 MD

Page 11 of 25Report ID: 27971 - 1092303

Pace Analytical Energy Services LLC

220 William Pitt Way

Pittsburgh, PA 15238

Phone: (412) 826-5245

Fax: (412)826-3433

Lab ID:

Sample ID:

CERTIFICATE OF ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Energy Services LLC.

EAcceptors - PAES

Analysis Desc: SW-846 9056

Sulfate

Analytical Method: SW-846 9056

1.0 6.20 1

Date Received: 9/6/2018 08:30 Matrix: 

Date Collected: 9/5/2018 13:25



ANALYTICAL RESULTS

Workorder: 27971 OCD / NP000588

QualifiersMDL DFResults Units ByAnalyzedParameters PQL

Page 12 of 25Report ID: 27971 - 1092303

279710008

IW-4S

1.6 5
1.6 5
1.6 5
1.6 5
1.6 5

MD
MD
MD
MD

Lab ID:

Sample ID:

Pace Analytical Energy Services LLC

220 William Pitt Way

Pittsburgh, PA 15238

Phone: (412) 826-5245

Fax: (412) 826-3433

9/7/2018 00:41 MD 
9/7/2018 00:41 
9/7/2018 00:41 
9/7/2018 00:41 
9/7/2018 00:41

Wet Chemistry - PAES 

I Analysis Desc: SW-846 9060A

TOC Replicate 1
TOC Replicate 2 
TOC Replicate 3 
TOC Replicate 4 
Mean Total Organic Carbon

Analytical Method: SW-846 9060A

95 mg/L 5.0
97 mg/L 5.0
98 mg/L 5:0

99 mg/L 5.0
97 mg/L 5.0

CERTIFICATE OF ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Energy Services LLC.

zo

d 
d 
d 
d 
d

Date Received: 9/6/2018 08:30 Matrix: Water

Date Collected: 9/5/2018 16:30



ANALYTICAL RESULTS

Workorder: 27971 OCD / NP000588

WaterMatrix:

PQL MDL DF Analyzed ByResults Units QualifiersParameters

Page 13 of 25Report ID: 27971 - 1092303

Lab ID:

Sample ID:

279710009

IW-5S

Date Received: 9/6/2018 08:30 

Date Collected: 9/5/2018 15:30

Pace Analytical Energy Services LLC

220 William Pitt Way

Pittsburgh, PA 15238

Phone: (412) 826-5245

Fax: (412) 826-3433

IT-

5.0: 
5:0 

5.0:
5.0

. MD 
MD 
MD 
MD

9/7/2018 01:13 
9/7/2018 01:13 
9/7/2018 01:13 
9/7/2018 01:13
9/7/2018 01:13 MD

1.6,5
1.6 5
1.6 5
1.6 5
1.6 5

Wet Chemistry -PAES 

Analysis Desc: SW-846 9060A

TOC Replicate 1
TOC Replicate 2 
TOC Replicate 3 
TOC Replicate 4 
Mean Total Organic Carbon

CERTIFICATE OF ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Energy Services LLC.

z: 

. d 
d 
d 
d 
d

Analytical Method: SW-846 9060A

28 mg/L
29 mg/L
29 mg/L
29 mg/L
29 mg/L



ANALYTICAL RESULTS

Workorder: 27971 OCD / NP000588

WaterLab ID: 279710010

Sample ID: IW-8S

QualifiersParameters Results Units MDL DF Analyzed ByPQL

Page 14 of 25Report ID: 27971 - 1092303

MD
MD
MD
MD

1.0
1.0
1.0
1.0
1.0

Pace Analytical Energy Services LLC

220 William Pitt Way

Pittsburgh, PA 15238

Phone: (412) 826-5245

Fax: (412) 826-3433

Date Received: 9/6/2018 08:30 Matrix: 

Date Collected: 9/5/2018 17:00

6.9 mg/L
7.2 mg/L
7.2 mg/L
7.5 mg/L
7.2 mg/L

Wet Chemistry - PAES 

Analysis Desc: SW-846 9060A

TOC Replicate 1
TOC Replicate 2 
TOC Replicate 3 
TOC Replicate 4 
Mean Total Organic Carbon

9/7/2018 18:05 MD 
9/7/2018 18:05 
9/7/2018 18:05 
9/7/2018 18:05 
9/7/2018 18:05

CERTIFICATE OF ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Energy Services LLC.
nelac

Analytical Method: SW-846 9060A

0.33 1
0.33 1
0.33 1
0.33 1
0.33 1



ANALYTICAL RESULTS

Workorder: 27971 OCD / NP000588

Water

Results Units MDL DF Analyzed QualifiersParameters ByPQL

Page 15 of 25Report ID: 27971 - 1092303

1.6 5 
1.6 5
1.6 5
1.6 5
1.6 5

9/7/2018 02:20 
9/7/2018 02:20: 

9/7/2018 02:20 
9/7/2018 02:20 
9/7/2018 02:20

MD
MD
MD
MD
MD

5.0
5.0
5.0
5.0
5.0

Pace Analytical Energy Services LLC

220 William Pitt Way

Pittsburgh, PA 15238

Phone: (412) 826-5245

Fax: (412) 826-3433

Lab ID:

Sample ID:

Date Received: 9/6/2018 08:30 Matrix: 

Date Collected: 9/5/2018 17:15

□ 

d 
d 
d 
d 
d

Wet Chemistry - PAES 

Analysis Desc: SW-846 9060A

TOC Replicate 1
TOC Replicate 2 
TOG Replicate 3 
TOC Replicate 4 

Mean Total Organic Carbon

279710011

IW-16S

CERTIFICATE OF ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical.Energy Services LLC.
4^

Analytical Method: SW-846 9060A

86 mg/L
85 mg/L
89 mg/L
87 mg/L
87 mg/L



ANALYTICAL RESULTS QUALIFIERS

Workorder: 27971 OCD / NP000588

MDL

PQL

Not detected at or above reporting limit.ND

DF Dilution Factor.

S Surrogate.

Relative Percent Difference.RPD

% Rec

U

J

The laboratory does not hold NELAP/TNI accreditation for this method or analyte.n

The analyte concentration was determined from a dilution.d

Page 16 of 25Report ID: 27971 - 1092303

Percent Recovery.

Indicates the compound was analyzed for, but not detected at or above the noted concentration.

Estimated concentration greater than the set method detection limit (MDL) and less than the set reporting limit (PQL).

Pace Analytical Energy Services LLC

220 William Pitt Way

Pittsburgh, PA 15238

Phone: (412) 826-5245

Fax: (412)826-3433

DEFINITIONS/QUALIFIERS

Method Detection Limit. Can be used synonymously with LOD; Limit Of Detection.

Practical Quanitation Limit. Can be used synonymously with LOQ; Limit Of Quantitation.

Or CERTIFICATE OF ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Energy Services LLC.



QUALITY CONTROL DATA

Workorder: 27971 OCD / NP000588

SW-846 9060AAnalysis Method:

METHOD BLANK: 57369

Units

METHOD BLANK: 57409

Units

LABORATORY CONTROL SAMPLE: 57370

Units . Qualifiers

LCS
Qualifiers% RecUnits

70-13010323rrig/L

Page 17 of 25Report ID: 27971 - 1092303

“fl

LCS 

%.Rec

22
22
22
22
22

1.0 U
1.0 u
1.0 u
1.0 u
1.0 u

Reporting
Limit Qualifiers

1.0
1.0
1.0
1.0
1.0

70-130
70-130
70-130
70-130
70-130

1.0 U
1.0 U
1.0 U
1.0 U
1.0 U

1.0
1.0
1.0
1.0
1.0

Reporting
Limit Qualifiers

% Rec
Limits

mg/L
mg/L
mg/L
mg/L
mg/L

% Rec 
Limits

97
95
94
95
95

LCS 
Result

LCS 
Result

WET/2313

SW-846 9060A

279710002,279710003, 279710004, 279710005, 279710006, 279710008, 279710009, 279710011

Blank 
Result

QC Batch:

QC Batch Method:

Associated Lab Samples:

Spike
Cone.

Pace Analytical Energy Services LLC

220 William Pitt Way

Pittsburgh, PA 15238

Phone: (412) 826-5245

Fax: (412) 826-3433

Blank 
Result

mg/L
mg/L
mg/L
mg/L

Spike
Cone.

21
21
20
21
21

mg/L
mg/L
mg/L
mg/L
mg/L

Parameter

Wet Chemistry
TOC Replicate 1

Parameter

Wet Chemistry
TOC Replicate 1 
TOC Replicate 2 
TOC Replicate 3 
TOC Replicate 4
Mean Total Organic Carbon

Parameter

Wet Chemistry 
TOC Replicate 1 
TOC Replicate 2 
TOC Replicate 3 
TOC Replicate 4
Mean Total Organic Carbon

CERTIFICATE OF ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Energy Services LLC.

Parameter

Wet Chemistry
TOC Replicate 1
TOC Replicate 2
TOC Replicate 3
TOC Replicate 4. ...a._
Mean Total Organic Carbon mg/L

LABORATORY CONTROL SAMPLE: 57410



QUALITY CONTROL DATA

Workorder: 27971 OCD / NP000588

LABORATORY CONTROL SAMPLE: 57410

Qualifiers

104

MATRIX SPIKE SAMPLE: 57372 Original: 279710003

QualifiersUnits

SAMPLE DUPLICATE: 57371 Original: 279710002

QualifiersRPDUnits

Page 18 of 25Report ID: 27971 - 1092303

2.7
2.8
2.8
2.9
2.8

22
22
22
22

20
20
20
20
20

2.8
2.9
2:8
2.8
2.8

2.7
3.2

0.22
2.7

0.82

20
20
20
20
20

105
104
105

22
21
21
21
21

70-130
70-130
70-130
70-130
70-130

mg/L
mg/L
mg/L
mg/L
mg/L

Original
Result

Original
Result

Spike
Cone.

70-130
70-130
70-130
70-130

105
104
103
104
104

Max

Rpd

LCS
% Rec

Pace Analytical Energy Services LLC

220 William Pitt Way

Pittsburgh, PA 15238

Phone; (412)826-5245

Fax: (412) 826-3433

0.52
0.53
0.53

0.5
0.52

Spike
Cone.

% Rec 
Limits

% Rec 
Limits

MS 
% Rec

CERTIFICATE OF ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Energy Services LLC.

DUP 
Result

LCS 
Result

23 
23 
23 
23

Parameter

' TOC Replicate 2
TOC Replicate3
TOC Replicate 4
Mean Total Organic Carbon mg/L

Parameter

Wet Chemistry
TOC Replicate 1 mg/L
TOC Replicate 2 mg/L

TOC Replicate 3 mg/L
TOC Replicate 4 mg/L
Mean Total Organic Carbon mg/L

Units

mg/L
mg/L
mg/L

Parameter

Wet Chemistry
TOC Replicate 1 
TOC Replicate 2 
TOC Replicate 3 
TOC Replicate 4
Mean Total Organic Carbon

MS 
Result



®

QUALITY CONTROL DATA

Workorder: 27971 OCD / NP000588

Analysis Method: SW-846 9056

METHOD BLANK: 57384

Parameter Units

1.0mg/l 1.0 U

LABORATORY CONTROL SAMPLE: 57385

QualifiersParameter Units

80-12010 10210mg/l

Original: 279710001

QualifiersParameter Units

80-1208710 3526mg/l

Original: 279710001SAMPLE DUPLICATE: 57386

QualifiersRPDUnitsParameter

2026 0.6926mg/l

Page 19 of 25Report ID: 27971 - 1092303

Spike 
Cone.

Reporting
Limit Qualifiers

Spike
Cone.

EAcceptors
Sulfate

Original 
. Result

Original
Result

Blank 
Result

Max 
RPD

DUP 
Result

LCS 
: Result

Pace Analytical Energy Services LLC

220 William Pitt Way

Pittsburgh, PA 15238

Phone:(412)826-5245

Fax: (412) 826-3433

QC Batch:

QC Batch Method:

Associated Lab Samples:

EAcceptors
Sulfate

MS 
% Rec

EAcceptors
Sulfate

% Rec 
Limits

LCS 
%:Rec

EACC/2742

SW-846 9056

279710001,279710007

% Rec 
, Limits

MS 
Result

CERTIFICATE OF ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Energy Services LLC.

EAcceptorS
Sulfate

MATRIX SPIKE SAMPLE: 57387



QUALITY CONTROL DATA

Workorder: 27971 OCD / NP000588

Analysis Method: SW-846 9060A

METHOD BLANK: 57388

Parameter Units

LABORATORY CONTROL SAMPLE: 57389

Parameter Units Qualifiers

MATRIX SPIKE SAMPLE: 57391 Original: 279710010

Parameter Units Qualifiers

Report ID: 27971 - 1092303 Page 20 of 25

MS 
Result

Spike 
Cone.

1.0 U
1.0 U
1.0 U
1.0 U
1.0 U

22
22
22
22
22

Spike 
Cone.

20
20
20
20
20

1.0
1.0
1.0
1.0
1.0

6.9
7.2
7.2
7.5
7.2

22
22
21
21
22

102
99
97
97
99

27
27
27
27
27

70-130
70-130
70-130
70-130
70-130

99
97
96
98
98

70-130
70-130
70-130
70-130
70-130

Wet Chemistry
TOC Replicate 1
TOC Replicate 2
TOC Replicate 3 
TOC Replicate 4
Mean Total Organic Carbon

Wet Chemistry
TOC Replicate 1
TOC Replicate 2 
TOC Replicate 3 
TOC Replicate 4
Mean Total Organic Carbon

mg/L
mg/L
mg/L
mg/L
mg/L

mg/L
mg/L
mg/L
mg/L
mg/L

mg/L
mg/L
mg/L
mg/L
mg/L

Reporting
Limit Qualifiers

% Rec
Limits

Wet Chemistry

TOC Replicate 1 
TOC Replicate 2 
TOC Replicate 3 
TOC Replicate 4
Mean Total Organic Carbon

WET/2314 

SW-846 9060A

279710010

Pace Analytical Energy Services LLC

220 William Pitt Way

Pittsburgh, PA 15238

Phone: (412) 826-5245

Fax: (412)826-3433

QC Batch:

QC Batch Method:

Associated Lab Samples:

Blank 
Result

Original
Result

% Rec 
Limits

LCS 
Result

LCS
% Rec

MS 
% Rec

CERTIFICATE OF ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Energy Services LLC.



QUALITY CONTROL DATA

Workorder: 27971 OCD / NP000588

SAMPLE DUPLICATE: 57390 Original: 279710010

QualifiersParameter Units RPD

Report ID: 27971 - 1092303 Page 21 of 25

A

20
20
20
20

20:

7.1
7.2

7.2
7.4
7:2

2.4 
0.084

0.51
0.63
0.28

6.9
7.2
7.2
7:5
7.2

DUP 
Result

Max 
RPD

Pace Analytical Energy Services LLC

220 William Pitt Way

Pittsburgh, PA 15238

Phone: (412) 826-5245

Fax: (412) 826-3433

Original
Result

Wet Chemistry
TOC Replicate 1 mg/L
TOC Replicate 2 mg/L
TOC Replicate 3 mg/L
TOC Replicate 4 mg/L

Mean Total Organic Carbon mg/L

CERTIFICATE OF ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Energy Services LLC.



QUALITY CONTROL DATA

Workorder: 27971 OCD / NP000588

QC Batch: SW-846 9056EACC/2743 Analysis Method:

QC Batch Method:

Associated Lab Samples:

METHOD BLANK: 57392

Parameter Units

1.0 U 1.0mg/l

LABORATORY CONTROL SAMPLE: 57393

QualifiersParameter Units

80-12010 10 101mg/l

Original: 279710006MATRIX SPIKE SAMPLE: 57395

Units QualifiersParameter

d106 80-120340 250 600mg/l

Original: 279710006SAMPLE DUPLICATE: 57394

QualifiersRPDParameter Units

0.8 d20340 330mg/l

Page 22 of 25Report ID: 27971 - 1092303

EAcceptors
Chloride

% Rec 
Limits

Original
Result

EAcceptors
Chloride

Original
Result

% Rec 
Limits

SW-846 9056

279710006

Max 
RPD

LCS 
%Rec

Pace Analytical Energy Services LLC

220 William Pitt Way

Pittsburgh, PA 15238

Phone: (412) 826-5245

Fax: (412) 826-3433

Blank 
Result

EAcceptors
Chloride

Spike
Cone.

EAcceptors 
Chloride

Spike
Cone.

Reporting
Limit Qualifiers

LCS 
Result

MS 
Result

MS 
% Rec

DUP 
Result

CERTIFICATE OF ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Energy Services LLC.



QUALITY CONTROL DATA

Workorder: 27971 OCD / NP000588

Analysis Method: AM20GAX

METHOD BLANK. 57465

Parameter Units

LABORATORY CONTROL SAMPLE & LCSD: 57466 57467

Max
Parameter Units RPD RPD Qualifiers

Report ID: 27971 - 1092303 Page 23 of 25

730
41
38

750
38
35

Blank 
Result

660
39
36

80-120
80-120
80-120

10
5.5
5.3

20
20
20

ug/l
ug/l
ug/l

Reporting
Limit Qualifiers

88
102
103

98
108
109

ug/l
ug/l
ug/l

n
n
n

Pace Analytical Energy Services LLC

220 William Pitt Way

Pittsburgh, PA 15238

Phone: (412) 826-5245

Fax: (412) 826-3433

LCSD LCS LCSD 
Result % Rec % Rec

At

Spike 
Cone.

0.50 U
0.10 U
0.10 U

% Rec
Limit

0.50 n 
. 0.10 n 

0.10 n

RISK
Methane
Ethane

Ethene

LCS 
. Result

RISK
Methane
Ethane
Ethene

CERTIFICATE OF ANALYSIS
This report shall not be reproduced, except in full, 

without the written consent of Pace Analytical Energy Services LLC.

QC Batch: DISG/7065

QC Batch Method: AM20GAX

Associated Lab Samples: 279710002, 279710004,279710006



QUALITY CONTROL DATA QUALIFIERS

Workorder: 27971 OCD / NP000588

QUALITY CONTROL PARAMETER QUALIFIERS

The analyte concentration was determined from a dilution.d

The laboratory does not hold NELAP/TNI accreditation for this method or analyte.n

Page 24 of 25Report ID: 27971 - 1092303

Pace Analytical Energy Services LLC

220 William Pitt Way

Pittsburgh, PA 15238

Phone: (412) 826-5245

Fax: (412) 826-3433

CERTIFICATE OF ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Energy Services LLC.
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QUALITY CONTROL DATA CROSS REFERENCE TABLE

Workorder: 27971 OCD/NP000588

Lab ID Sample ID Prep Method Prep Batch

MW-14R

279710001 MW-10

. 279710007 MW-39

SW-846 9060A WET/2314279710010 IW-8S

SW-846 9056MW736 ' EACC/2743

Page 25 of 25Report ID: 27971 - 1092303

MW-14R

MW-34

MW-36

SW-846 9056

SW-846 9056

DISG/7065

DISG/7065

DISG/7065

WET/2313

WET/2313

279710002

279710004

279710006 ;

MW-36

IW-4S

IW-5S

IW-16S

MW-29DR

MW-34

MW-34D

EACC/2742

EACC/2742

279710002

279710003 

279710004

279710005 

279710006

279710008

279710009

279710011

Pace Analytical Energy Services LLC

220 William Pitt Wlay

Pittsburgh, PA 15238

Phone: (412) 826-5245

Fax:(412)826-3433

Analysis
Batch

AM20GAX

AM20GAX 

. AM20GAX

WET/2313

WET/2313

WET/2313

WET/2313

WET/2313

WET/2313

Analysis Method

SW-846 9060A 

SW-846 9060A 

SW-846 9060A 

SW-846 9060A 

SW-846 9060A 

SW-846 9060A 

SW-846 9060A 

SW-846 9060A

CERTIFICATE OF ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Energy Services LLC.

279710006



I jY / Analytical Request Document 
•GkiruOCUMENT. All relevant fields must be completed accurately.

Page: of

012967
Address:

REGULATORYAGENCY
...... ,

Address:
NPDES GROUND WATER DRINKING WATER

Email To: Purchase Order No.:
RCRA

> Fax:

a)Ta/P Odo 5Z8

COLLECTED Preservatives

€

i

X XDATE TIME Pace Project No J Lab I.D.TIME
IX1
i

a2

3

24

5

XI6

X7

8

9

10

11

12

ADDITIONAL COMMENTS ACCEPTED BY / AFFILIATION .TIME TIMEDATE SAMPLE CONDITIONS

a/I&3Q

SAMPLER NAME AND SIGNATURE

ORIGINAL
PRINT Name of SAMPLER:

SIGNATURE of SAMPLER:
s 
O

‘Important Note: By signing this form you are accepting Pace's NET 30 day payment terms and agreeing to late charges of 1.5% per month for any invoices not paid within 30 days.

5^
H

DATE Signed 
(MM/DD/YY):

WT 
WW

P 
SL
OL 
WP 
AR 
TS 
OT

COMPOSITE 
END/GRAB

LU
£ 

UJ
a.
? 
co

Section C
, I nvoice I nformation:

Attention:

1
2

1
1
1
I

X 
X 
X
X

xx. 
X_ 
XX
X_ 
XX

SAMPLE ID
(A-Z, 0-9/,-)

Sample IDs MUST BE UNIQUE
g

D-------- l
11-15
Vi-30
16.15
12H5
12:25 
15:00
13‘.25 
16.30
15-30
I7:oo
17:15

1
1
1
I

1
2

1
i
i 1

c 

o

6OT
2

I

Project Name: p

Project Number

DATE

V/tiiX

Fur/ee rr'ittgL_________
PuWee«/rnttgl e>osca^s-ws, com

Section D

Required Client Information

COMPOSITE 
START

co *D >. 3 4)0 
O a 

O 
<Z)

F-AL£-Q-020rev.07,15-May-2007

w 

zI 

z 
o 
o 
u. 

%'

TH

A 
_L
A
_L

A
A
J_

X 
_L

I

ji
£

e

UA
111 
o 
o 
o
X 
CE

!

I

DATE

Section B

Required Project Information:

Report To:

Requested Analysis Filtered (Y/N)

</■
«■*

i 
£

OTHER

■ •< ■
#012<]

ARCfiPiS
l& FrienJr Lane 

fauftown PA l&W

Matrix Codes
MATRIX / CODE

Drinking Water DW. 
Water 
Waste Water 
Product 
Soll/Solid 
Oil 
Wipe . 
Air 
Tissue 
Other

E ° 
ro 
co

s
5
LU 

J

o

I
LU

rtCJ-10
Hr 

~^"br

M<a/ - 3¥b 
Atw-36 
Mtu-37

XM - 5s 
Tm - 8s 
Xt» - 16s

p.c
Q.

I

CHAIN-OF-CUSt
The Chain-of-Custody Is a LE(j>

; •

1
!
I

STATE;

T 
o OT 
aS
I 
% 
£ 
o
R

RELINQUISHED BY / AFFILIATION

Afc^, a#

Pace Quote 
Reference: 
Pace Project 
Manager 
Pace Profile #:

UST

Site Location

______ AcCaun^r
ICompanyNa^-^-^-^-/

630 Pkza I>r. Sa<le /QO 
Hkik/oN; Runch

t
I
'Section A

Required Client Information:

Company:

* / \ > 220 William Pitt Way

/PaceAnalytical’ Pittsburgh, pa i 523s 
wvw.pacelabs.com 4-] 2-826-5245

§„
Si 
> o

1-

PhonB<W8 322*536
Requested Due Date/TAT:



Cooler Receipt Form

o 2797/S2C2 Lab Work Order:Client Name:

NoCourier:

Seals Intact: Yes NoCustody Seal on Cooler/Box Present: Ye:

Cooler/Box Packing Material: Absorbent Foam Other: 

:^Wet) Ice Intact: C.Yes? Melted

Chain of Custody Present:

Comments: 

B. Laboratory Assign me nt/Ldg-in (check appropriate response)

N/AYES NO

o t/

If yes, see pH form.

\/ . I

aZ

Date:.

Date:.

F-PAE-Q-OO9-rev.Ol, 3Oct2017

Comment
Reference non-Conformance

Cooler contents examined/received by :.

Project Manager Review : x\tJ

S^No/

(bubble Wraj)

Z
cZ

iZ
V

Was volume for dissolved testing field filtered, as noted on
the COC? Was volume received in a preserved container?

Headspace present?

Comments: _______ . ■ __ :__ _

Z :
V
V
s

‘t.C-tS

UK-

Chain of Custody properly filled out

Chain of Custody relinquished

Sampler Name & Signature on COC

Containers intact

Were samples in separate bags

Sample container labels match COC
Sample name/date and time collected_____ .. ■
Sufficient volume provided

PAES containers used

Are containers properly preserved for the requested testing? 

(as labeled) ■ .: ■ • ■
if an unknown preservation state, were containers checked? 

Exception: VOA's coliform' ' . -

Project: / 

A. Shipping/Container Information (circle appropriate response)

tfedEx) UPS USPS Client Other:.

Tracking Number: 7^0?^ V 3 35^6)

Type of lce:^Wet} Blue None Ice Intact:(xes)

Cooler Temperature: % CZ Radiation Screened:

Air bill Presen

NoYes



o
$-6- /& ReceiverTime of Receipt:Date:

//) 14/

4

o

 

 

 

‘ACTION TAKEN:

Date: 

Time: 
Client name: 

  

 

 

 t

  

Q/„feCustomer Service Initials: Date:

o_F-PAE-Q-014-rev.00,20 Nov2014

NON-CONFORMANCE FORM

<2 7^7/

C&

PAES Work Order #:

0&3C>
ft

Client: 

REASON FOR NON-CONFORMANCE:



pH SCREENING FORM

Client 

PH pH strip lot numberNaOHHC1 BAKH2SO4Sample HNO3No.

1.

&
i

1/

F-PAE-Q-010-rev.01, 26June2018

o

//

1/

//

It
//

X
X

-X
x

-X
Y
X 
x

c
X
7
X
PL

Client Project O C-P/ASP'0&CK8£
c&7<77/
L V

9.6.^/ <&
Page / of ?

PAES WO#
Completed by 

Date

NaOH+
ZnAc

Preservative
None

d<o 

<Psi.o

£2.0

£2.0

£2.0
£<2. O 

£.0 

£2.0

/ft
fvi vt/ ~~ 

zn w-*>4
X\AJ~

5S
Xu/- gS 
X^-/^S



December 17, 2018

28892

)} Sincerely,

Customer Service Representative

Enclosures

Total Number of Pages 16

Page 1 of 13Report ID: 28892- 1124081

o

As a valued client we would appreciate your comments on our service: 

Please email PAESfeedback@pacelabs.com.

Pace Analytical Energy Services LLC

220 William Pitt Way

Pittsburgh, PA 15238

Phone; (412) 826-5245

Fax: (412) 826-3433

CERTIFICATE OF ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Energy Services LLC.

Purvee Mittal
Arcadis
One Executive Drive, Suite 303 
Chelmsford, MA 01824

RE: OCD/NP000588

Pace Workorder:

Dear Purvee Mittal:

Enclosed are the analytical results for sample(s) received by the laboratory on Wednesday, December 05, 
2018. Results reported herein conform to the most current NELAC standards, where applicable, unless 
otherwise narrated in the body of the report.

If you have any questions concerning this report, please feel free to contact me.

Ruth Welsh 12/17/2018 
Ruth.Welsh@pacelabs.com



®

LABORATORY ACCREDITATIONS & CERTIFICATIONS

Accreditor:

Scope:

Report ID: 28892 - 1124081 Page 2 of 13

Pace Analytical Energy Services LLC

220 William Pitt Way

Pittsburgh, PA 15238

Phone: (412) 826-5245

Fax: (412) 826-3433

Accreditor:

Accreditation ID:
Scope:

Accreditor:
Accreditation ID:

Scope:

Accreditation ID:
Scope:

CERTIFICATE OF ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Energy Services LLC.

Pennsylvania Department of Environmental Protection, Bureau of Laboratories 

02-00538

NELAP Non-Potable Water

West Virginia Department of Environmental Protection, Division of Water and Waste 
Management

Accreditation ID: 395

Scope: Non-Potable Water , ■ ,, . - ....

South Carolina Department of Health and Environmental Control, Office of Environmental 
Laboratory Certification

89009003

Clean Water Act (CWA); Resource Conservation and Recovery Act (RCRA)

Accreditor: State of Virginia

Accreditation ID: 460201
Scope: Non-Potable Water

NELAP: New Jersey, Department of Environmental Protection

PA026

Non-Potable Water

NELAP: New York, Department of Health Wadsworth Center

11815

Non-Potable Water

Accreditor: State of Connecticut, Department of Public Health, Division of Environmental Health

Accreditation ID: PH-0263

Scope: Clean Water Act (CWA) Resource Conservation and Recovery Act (RCRA)

Accreditor: NELAP: Texas, Commission on Environmental Quality

Accreditation ID: T104704453-09-TX
Non-Potable Water

Accreditor: State of New Hampshire

Accreditation ID: 299409
Scope: Non-potable water 

Accreditor: State of Georgia

Accreditation ID: Chapter 391-3-26
Scope: As per the Georgia EPD Rules and Regulations for Commercial Laboratories, PAES is

accredited by the Pennsylvania Department of Environmental Protection Bureau of 
Laboratories under the National Environmental Laboratory Approval Program (NELAC).

Accreditor:
Accreditation ID:

Scope:

Accreditor:



SAMPLE SUMMARY

Workorder: 28892 OCD / NP000588

Matrix Date CollectedSample IDLab ID

Report ID: 28892 - 1124081 Page 3 of 13

e

288920001

288920002

MW-36

IMW-2

Pace Analytical Energy Services LLC

220 William Pitt Way

Pittsburgh, PA 15238

Phone: (412) 826-5245

Fax: (412) 826-3433

Date Received

12/4/2018 14:25 12/5/2018 08:20 

12/4/2018 14:00 12/5/2018 08:20

Water

Water

CERTIFICATE OF ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Energy Services LLC.



PROJECT SUMMARY

Workorder: 28892 OCD / NP000588

Workorder Comments

Report ID: 28892 - 1124081 Page 4 of 13

The container pH for samples 28892 (0001-0002) were measured as below the expected pH (< 10) for those samples preserved 
with trisodium phosphate, as assigned to PAES method AM20GAx.

Pace Analytical Energy Services LLC

220 William Pitt Way

Pittsburgh, PA 15238

Phone: (412) 826-5245

Fax: (412) 826-3433

CERTIFICATE OF ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Energy Services LLC.



ANALYTICAL RESULTS

Workorder: 28892 OCD / NP000588

water

PQL MDL DF Analyzed < ByParameters Results Units Qualifiers

12/11/2018 18:37' MD

Report ID: 28892 - 1124081 Page 5 of 13

Lab ID:

Sample ID:

12/13/2018 07:12 BW 
12/13/2018 07:12 BW 
12/13/2018 07:12 BW

12/11/201822:22 MD 
12/11/2018 22:22 MD 
12/11/201822:22 MD 
12/11/2018 22:22 MD 
12/11/2018 22:22 MD

1.0
1.0
1.0
1.0
1.0

Pace Analytical Energy Services LLC

220 William Pitt Way

Pittsburgh, PA 15238

Phone: (412) 826-5245

Fax: (412) 826-3433

Date Received: 12/5/2018 08:20 Matrix: 

Date Collected: 12/4/2018 14:25

0.33 1
0.33 1
0.33 1
0.33 1
0.33 1

Wet Chemistry - PAES 

I Analysis Desc: SW-846 9060A

TOC Replicate 1
TOC Replicate 2
TOC Replicate 3 
TOC Replicate 4
Mean Total Organic Carbon

288920001

MW-36

Analytical Method: SW-846 9060A

10 mg/L
11 mg/L
11 mg/L
11 mg/L
11 mg/L

Analytical Method: AM20GAX

15000 ug/i

130 ug/l
. 180 ug/l .

EAcceptors - PAES

Analysis Desc: SW-846 9056

Chloride •'

zzt

d

RISK - PAES
^Analysis Desc: AM20GAX

Methane
Ethane' '
Ethene

CERTIFICATE OF ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Energy Services LLC.

Analytical Method: SW-846 9056

350 mg/l --- - --4 J 1Q

1.0 0.028 2
0.20 0.014 2
0.20 0.010 2

d,n:
d,n
d,n



ANALYTICAL RESULTS

Workorder: 28892 OCD / NP000588

Date Received: 12/5/2018 08:20 Matrix: WaterLab ID:

Date Collected: 12/4/2018 14:00Sample ID:

Results Units QualifiersMDL DFParameters AnalyzedPQL By

0.028 2

0.010 2

Analytical Method: SW-846 9060A

Report ID: 28892- 1124081 Page 6 of 13

d.n
d,n
d,n

12/13/2018 07:24 BW 
12/13/2018 07:24 BW 
12/13/2018 07:24 BW

Pace Analytical Energy Services LLC

220 William Pitt Way

Pittsburgh, PA 15238

Phone: (412) 826-5245

Fax: (412) 826-3433

100
100
100
100
100

a

d 
d 
d 
d 
d

9700 ug/l
0.50 ug/l

0.096J ug/l

33 100
33 100
33 100
33 100
33 100

288920002

IMW-2

RISK - PAES

Analysis Desc: AM20GAX

Methane
Ethane
Ethene

Wet Chemistry:-PAES
FAnal^irDesc: SW-846-9060A-

TOC Replicate 1
TOC Replicate 2 
TOC Replicate 3 
TOG Replicate 4 
Mean Total Organic Carbon

2400mg/L
2300 mg/L
2300 mg/L
2400 mg/L
2400 mg/L

CERTIFICATE OF ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Energy Services LLC.

12/11/2018 23:28 MD 

12/11/2018 23:28 MD 
12/11/2018 23:28 MD 
12/11/2018 23:28 MD 
12/11/2018 23:28 MD

Analytical Method: AM20GAX

' ■ ■' ' ‘ 1.0

0.20 0.014 2
0.20



ANALYTICAL RESULTS QUALIFIERS

Workorder: 28892 OCD / NP000588

MDL

PQL

ND

DF

S

RPD

% Rec

U

J

n

d

o

Page 7 of 13Report ID: 28892 - 1124081

The laboratory does not hold NELAP/TNI accreditation for this method or analyte. 

The analyte concentration was determined from a dilution.

Pace Analytical Energy Services LLC

220 William Pitt Way

Pittsburgh, PA 15238

Phone: (412) 826-5245

Fax: (412) 826-3433

DEFINITIONS/QUALIFIERS

Method Detection Limit. Can be used synonymously with LOD; Limit Of Detection.

Practical Quanitation Limit. Can be used synonymously with LOQ; Limit Of Quantitation.

Not detected at or above reporting limit.

Dilution Factor.

Surrogate.

Relative Percent Difference.

Percent Recovery.

Indicates the compound was analyzed for, but not detected at or above the noted concentration.

Estimated concentration greater than the set method detection limit (MDL) and less than the set reporting limit (PQL).

CERTIFICATE OF ANALYSIS
This report shall not be reproduced, except In full,

without the written consent of Pace Analytical Energy Services LLC.



QUALITY CONTROL DATA

Workorder: 28892 OCD / NP000588

QC Batch: DISG/7265 Analysis Method: AM20GAX

METHOD BLANK: 58917

Parameter Units

LABORATORY CONTROL SAMPLE & LCSD: 58918 58919

Parameter QualifiersUnits RPD

Report ID: 28892 - 1124081 Page 8 of 13

750
38
35

Reporting
Limit Qualifiers

690
40
37

750
40
37

93
105
105

80-120
80-120
80-120

7.4
1.6
1.2

20
20
20

ug/l
ug/l
ug/l

ug/l
ug/l
ug/l

Spike
Cone.

Blank 
Result

n
n
n

100
107
106

AM20GAX

288920001,288920002

LCS 
Result

Max 
RPD

QC Batch Method:

Associated Lab Samples:

Pace Analytical Energy Services LLC

220 William Pitt Way

Pittsburgh, PA 15238

Phone: (412) 826-5245

Fax: (412) 826-3433

0.50 U
0.10 U
0.10 U

0.50 n
0.10 n
0.10 n

% Rec
Limit

RISK
Methane
Ethane 
Ethene

CERTIFICATE OF ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Energy Services LLC.

LCSD LCS LCSD 
Result % Rec % Rec

RISK
Methane
Ethane 
Ethene



QUALITY CONTROL DATA

Workorder: 28892 OCD / NP000588

Analysis Method: SW-846 9060A

METHOD BLANK: 58937

Units

LABORATORY CONTROL SAMPLE: 58938

Parameter QualifiersUnits

C ) VVet Chemistry 

TOC Replicate 1

Original: 288920002MATRIX SPIKE SAMPLE: 58940

QualifiersUnits

Page 9 of 13Report ID: 28892 - 1124081

Spike 
Cone.

1.0
1.0
TO
1.0
1.0

% Rec
Limits

2400
2300
2300
2400
2400

22
22
22
22
22

2000
2000
2000
2000
2000

23
23
23
23
23

103
104
103
103
103

mg/L
mg/L
mg/L
mg/L
mg/L

mg/L
mg/L
mg/L
mg/L
mg/L

mg/L
mg/L
mg/L 
mg/L
mg/L

d 
d
d 
d
d

90

93
95

98
94

WET/2317

SW-846 9060A

288920001,288920002

Reporting
Limit Qualifiers

QC Batch:

QC Batch Method: 

Associated Lab Samples:

Pace Analytical Energy Services LLC

220 William Pitt Way

Pittsburgh, PA 15238

Phone:(412)826-5245

Fax: (412) 826-3433

Original
Result

70-130
70-130
70-130
70-130
70-1.30

1.0 u
1.0 u
1.0 u
1.0 u
1.0 u

4200
4200
4200
4300
4200

70-130
70-130
70-130
70-130

70-130

Blank 
Result

Spike
Cone.

% Rec
Limits

MS 
% Rec

LCS 
Result

LCS
% Rec

TOC Replicate 2
TOC Replicate 3
TOC Replicate 4
Mean Total Organic Carbon

Parameter

Wet Chemistry
TOC Replicate 1 
TOC Replicate 2 
TOC Replicate 3 

TOC Replicate 4
Mean Total Organic Carbon

MS 
Result

Parameter

Wet Chemistry
TOC Replicate 1 
TOC Replicate 2 
TOC Replicate 3 
TOC Replicate 4
Mean Total Organic Carbon

CERTIFICATE OF ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Energy Services LLC.



QUALITY CONTROL DATA

Workorder: 28892 OCD / NP000588

SAMPLE DUPLICATE: 58939 Original: 288920001

Parameter QualifiersUnits RPD

Report ID: 28892- 1124081 Page 10 of 13

0

Wet Chemistry
TOC Replicate 1
TOC Replicate 2
TOC Replicate 3 
TOC Replicate 4
Mean Total Organic Carbon

Phone: (412) 826-5245 

Fax: (412) 826-3433

11
11
11
11
11

11
11
11
11
11

1.8
0.082

1.2
0.76
0.93

20
20
20
20
20

mg/L
mg/L 
mg/L
mg/L
mg/L

Pace Analytical Energy Services LLC 

220 William Pitt Wlay 

Pittsburgh, PA 15238

DUP 
Result

Max
RPD

Original
Result

CERTIFICATE OF ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Energy Services LLC.



QUALITY CONTROL DATA

Workorder: 28892 OCD / NP000588

SW-846 9056Analysis Method:

METHOD BLANK: 58941

Parameter Units

mg/l 1.0 U 1.0

LABORATORY CONTROL SAM PLE: 58942

QualifiersParameter Units

109 80-120mg/l 10 11

MATRIX SPIKE SAMPLE: 58944 Original: 288920001

QualifiersParameter Units

mg/l 105350 d460 80-120100

Original: 288920001SAMPLE DUPLICATE: 58943

Parameter QualifiersRPD' Units

0.88 d20350 350mg/l

Page 11 of 13Report ID: 28892- 1124081

EAcceptors
Chloride

Original
Result

Spike 
Cone.

Original
Result

Spike
Cone.

% Rec
Limits

LCS 
%Rec

LCS 
Result

Max 
RPD

Reporting
Limit Qualifiers

DUP 
Result

Pace Analytical Energy Services LLC

220 William Pitt Way

Pittsburgh, PA 15238

Phone:(412)826-5245

Fax: (412) 826-3433

QC Batch:

QC Batch Method:

Associated Lab Samples:

EAcceptors

Chloride

EAcceptors
Chloride

EAcceptors
Chloride

Blank 
Result

% Rec
Limits

MS 
Result

MS 
% Rec

EACC/2784

SW-846 9056

288920001

CERTIFICATE OF ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Energy Services LLC.



QUALITY CONTROL DATA QUALIFIERS

Workorder: 28892 OCD / NP000588

QUALITY CONTROL PARAMETER QUALIFIERS

The analyte concentration was determined from a dilution.d

The laboratory does not hold NELAP/TNI accreditation for this method or analyte.n

Report ID: 28892 - 1124081 Page 12 of 13

Pace Analytical Energy Services LLC

220 William Pitt Way

Pittsburgh, PA 15238

Phone: (412) 826-5245

Fax: (412) 826-3433

nelac
CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Energy Services LLC.



QUALITY CONTROL DATA CROSS REFERENCE TABLE

Workorder: 28892 OCD / NP000588

' Analysis MethodLab ID Prep MethodSample ID Prep Batch

MW-36

IMW-2

288920001 SW-846 9056 EACC/2784MW-36

V

Report ID: 28892 - 1124081 Page 13 of 13

288920001

288920002

AM20GAX

AM20GAX

288920001

288920002

WET/2317

WET/2317

SW-846 9060A

SW-846 9060A

Pace Analytical Energy Services LLC

220 William Pitt Way

Pittsburgh, PA 15238

Phone: (412) 826-5245

Fax: (412) 826-3433

Analysis
Batch

MW-36

IMW-2

DISG/7265

DISG/7265

CERTIFICATE OF ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Energy Services LLC.



I

*ace Analytical'
vw.pacelabs.com

I. Page: of /I

Address: Sapj-Tu: REGULATORY AGENCY
Address:

NPDES GROUND WATER DRINKING WATER
Email To: Purchase Order No.:

UST RCRA OTHER
Fax: Project Name:

Project Number:

Requested Analysis Filtered (Y/N)

~2 2COLLECTED Preservatives

%

c
i§ Aj Pace Project NoJ Lab I.D.TIMEDATE .

1

2

3

4

6

7

8

9

10

11

12

DATE •• ACCEPTED BY / AFFILIATIONRELINQUISHED BY / AFFILIATIONADDITIONAL COMMENTS DATE SAMPLE CONDITIONSTIME

a7I7-55 /ds./g 082^ I. /

SAMPLER NAME AND SIGNATURE

ORIGINAL
PRINT Name of SAMPLER:

SIGNATURE of SAMPLER: l

‘Important Note: By signing this form you are accepting Pace's NET 30 day payment terms and agreeing to late charges of 1.5% per month for any Invoices not paid within 30 days. F-ALL-Q-020rev.07,15-May-2007

±
1

o cj1 
“,z

(J 
,0

§

DATE Signed 

(MM/DD/YY):

£

■E

6 

w□ 
■B 
© 
or

n.
w

§
F
S 
J
o 

s 
a
I 

iu
a.
I

Water 
Waste Water 
Product 
Soil/Solid 
Oil 
Wipe 
Air 
Tissue 
Other

'Section A

Required Client Information:

Company:

OCL________
A/P OOP

Section C 

Invoice Information: 

Attention:

1
I

.2

!

1
1

5
3

pHYYee . ntHai & dfcaa'ii -U5 - Co An

X 
o 
z 
o6 
8
8 
<

% .£ 
m n

SAMPLE ID
(A-Z, 0-9 /

Sample IDs MUST BE UNIQUE

CHAIN-OF-CUS(^>Y I Analytical Request Document

The Chaln-of-Custody Is a LEGAL DOCUMENT. All relevant fields must be completed accurately.

<Q 
co

1
1*

1

§

4Ecat>xs__________
10 Ffiendc Lane 
AJeuut~ou/n; Pa ia?vo

t

f 
s

I

• DATE

u/v/a
u/jia

TIME

H'-cc

■Steven Getb

&3o P/aza T)r. Su,’^e loo
"fcanck , Co

I ■
80 M?

COMPOSITE 
START

COMPOSITE
END/GRAB

Section D
Required Client Information

LU

8
X

I

Section B

Required Project Information:

Report To:

1 

©
W ~
2 <- 

Z> X

220 William Pitt Way 
Pittsburgh, PA 15238 
412-826-5245

s
8

co 
s
0

a

X* X
Kk

.2

T

i?

a 
c « 
V

su?.
o ® ® 

m

Pace Quote 
Reference: 
Paoe Project 
Manager 
Pace Profile #:

P
£
I

Matrix Codes
MATRIX / CODE 

Drinking Water DW 
------ WT 

WW 
P 

SL 
OL 
WP 
AR 
TS 
OT

;; TIME

ID 
£ 

UJ

0. 
I

<0

Uli <5-
Wf 6

Site Location 

•ry STATE:

fi

ll
1-

013627______ Accounts Pau Able
Company Name: . 7

Ph°na<?7S tfS3i
Requested Due Date/TAT:

OT

Z

o 
o 
LL

% ’



Cooler Receipt Form

Lab Work Order: Project: Client Name: 

A. Shipping/Container Information (circle appropriate response)

UPS

Custody Seal on Cooler/Box Present: Yes

1 x

Type of Ice^Wet) eltedBlue None

Cooler Temperature: / • / ^6—- Radiation Screened: Yes Yes No

Comments:

B. Laboratory Assignment/Log-in (check appropriate response)

N/ANOYES

o

I

If yes, see pH form.

aZ

Date: 

Date:

F-PAE-Q-OO9-rev.01, 3 Oct2017

Comment
Reference non-Conformance

Cooler contents examined/received by: 

Project Manager Review : 

Courier: </#edE^ UPS USPS Client Other:

Tracking Number: '/<■?*■/-/ *7/0?/f

Chain of Custody properly filled out

Chain of Custody relinquished

Sampler Name & Signature on COC 

'Containers intact .

iZ
7

\Z
1/

Z

Z

z
\/
\s

-Z-

teSA..

 Air bill Present: ( Yes/ No

i

Were samples in separate bags

Sample container labels.match COC
Sample name/date and time collected_____________ _____
Sufficient volume provided

PAES containers used

Are containers properly preserved for the requested testing?

(as labeled) . ... . ..
If an unknown preservation state, were containers Checked?

Exception: VOA's coliform ________ '
Was volume for dissolved testing field filtered, as noted on
the COC? Was volume received in a preserved container?

Headspace present?

Comments: _ __ _

Seals Intact: Yes No

Cooler/Box Packing Material/ Bubble Wrap/ Absorbent Foam Other:.

Ice Inta

Chain of Custody Presen'



o
Client 

BAK NaOHH2SO4 pH pH strip lot numberSample HC1HNO?

HC 7&jV) |/\2 ~ 3 £? —)

IMiC7 J MM 77^

F-PAE-Q-010-rev.01, 26June2018
■3

I

a

No.

X

X
X

Preservative
None

!

_
A

o

I

I
I

Client Project 
PAES WO# 

Completed by _______
Date AA

Page [_ of /

pH SCREEP^G FORM

NaOH+
ZnAc

o
■ c x

5
(



G ARCADISI

Arcadis U.S., Inc.

10 Friends Lane

Suite 100

Fax 267 685 1801

www.arcadis.corn

Newtown, Pennsylvania 18940

Tel 267 685 1800

Design & Consultancy 
for natural and 
built assets




